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Editor's Note: This is the sixth in a series of articles evaluating the safety of 


ports as shelters from tropical cyclones. These are edited versions of studies 
that appear in the Typhoon Havens Handbook for the Western Pacific and Indian 


Oceans by Samson Brand and Jack W. Blelloch, June 1976, Naval Environmental 


Prediction Research Facility, Monterey, Calif. 


I t has been more than 2 decades since typhoon Sarah 
devastated the port of Pusan. In addition, some 
5,400 South Korean fishing vessels were sunk or badly 
damaged. Typhoons Irving and Judy provided a real 
scare during August 1979. Fortunately, both weakened 
before landfall. Even so, their torrential rains trigger- 
ed floods and mudslides that left thousands homeless 
and 261 dead. It is just a matter of time before another 
powerful typhoon roars up the East China Sea and raises 
havoc in the port of Pusan. 

It is the conclusion of this study that, if possible, all 
ships should evacuate from Pusan when threatening trop- 
ical-cyclone conditions exist. Both the inner and outer 
harbors are susceptible to strong winds and storm sur- 
ges; the outer harbor is also vulnerable to heavy seas. 
The preferred evasion technique is to evade the tropical 
cyclone in the Sea of Japan or, if need exists to remain 
in Korean waters, to seek shelter in Chinhae Bay. 


THE SETTING 
Pusan Harbor (fig. 1), Korea's principal deepwater 
port, is divided by Yong-Do Island into a northern and 
southern harbor. Both harbors are divided into inner 
and outer harbors (fig. 2a and 2b). North Harbor accom- 
modates oceangoing vessels, while South Harbor is used 
primarily by coastal vessels. Unless otherwise stated, 
reference to Pusan Harbor will specifically apply to 
North Harbor. An intensive construction program is un- 
derway in North Harbor. This includes dredging of the 
fairway and construction of container and grain piers. 
Anchorages are available in the outer and inner harbors. 
With the exception of a few rocky patches in the outer 


harbor, good anchor-holding action is available in amud 
and sand bottom. The inner harbor is one of few in Ko- 
rea where deep-draft vessels can berth at piers. It con- 
sists of four major piers, tow quays, and six deep-draft 
anchorages. Cranes, drydocks, and repair facilities 
are all available. 

Pusan Harbor is well protected by hills in all di- 
rections except to the southeast and south-southwest, 
where it faces the sea, and to the north where the 
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Figure 1.--Locations of Pusan and Chinhae on the south- 
eastern tip of the Korean Peninsula. 
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Figure 2b. --Pusan Harbor and surrounding topography. 


port opens into a valley. The range of tides in Pusan 
Harbor is approximately 4 ft. In the narrow channels 
between Yong-Do Island and Pusan Harbor, tidal cur- 
rents attain velocities of 3 to 4 kn. 


THE CLIMATOLOGY 

The climatology of tropical cyclones for Pusan and 
Chinhae Harbors will be combined, since the two har- 
bors are less than 20 mi apart and Chinhae is one of 
the options for evasive action. The midpoint of a line 
between the two harbors was used to define this clima- 
tology. For purposes of this study, any tropical cy- 
clone that entered a 180-mi circle radially outward 
from this midpoint was considered to be a "threat" to 
Pusan/Chinhae Harbors and was designated a threat- 
ening tropical cyclone. 

The threat period for Pusan/Chinhae extends from 
the end of June through the middle of October (fig. 3). 
During the 27-yr period of record 1947-73, 57 tropical 
cyclones threatened Pusan/Chinhae, an average of ap- 
proximately two per year. August is the peak threat 
period, followed by September and July. Figure 3 also 
indicates that most of the threat tropical cyclones were 
"recurvers" (had a northeasterly component of motion). 

Figure 4 shows that 81 percent of the threat tropical 
cyclones entered the threat area from a sector extend- 


Figure 2a.--Panoramic view of Pusan's North Outer Harbor. 


ing from southeast through southwest. Of the 57 threat- 


Photo courtesy of DMAH/TC Navigation Department. 
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WUMBER OF TROPICAL CYCLONES 


Figure 3.--Frequency distribution of the number of 
tropical cyclones that passed within 180 mi of Pusan/ 
Chinhae. Subtotals are based on five-day periods 
for tropical cyclones that occurred during 1947-73. 
Shaded areas indicate the number of recurving trop- 

ical cyclones per five-day period. 


ening tropical cyclones during June to October (1947- 
73), 54 percent passed to the west and 46 percent pas- 
sed to the east of the midpoint of a line between Pusan 
and Chinhae. Therefore, the chances of having a threat 
tropical cyclone pass to the west of this midpoint are 
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Figure 4.--Directions of approach to Pusan/Chinhae 
of tropical cyclones that passed within 180 mi of 
Pusan/Chinhae during the period 1947-73. Circled 
numbers indicate the number of tropical cyclones 
that approached from eachoctant. Thisis express- 
ed as a percentage in( ). 
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somewhat greater than passage to the east. 

Nearly half of the threatening tropical cyclones af- 
fecting Pusan/Chinhae either travel over or dissipate 
on the southwestern tip of Japan. As a result of a trop- 
ical cyclone's interaction with land, the maximum wind 
intensity decreases. However, from the end of July 
through the beginning of September, the mean sea-sur- 
face temperatures in the Sea of Japan and Yellow Sea 
are favorable for a tropical cyclone's reintensification 
when it leaves the southwestern tip of Japan. 

Figures 5 to 9 are based on an analysis of threaten- 
ing tropical cyclones from June to October, 1947-73. 
The approach times (dashed lines) are based on the 
average speeds of movement of tropical cyclones that 
affect Pusan/Chinhae. The solid lines represent the 
"percent threat" for any storm location. For example, 
in figure 5, a storm at 30°N, 130°E, has a 40-percent 
probability of passing within 180 mi of Pusan/Chinhae, 
and it could reach Pusan/Chinhae in less than 1 day. 

Note the significant shift in direction from which 
threatening tropical cyclones approach Pusan/Chinhae. 
In June, the approach is generally from the southwest, 
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whereas in July it is from the southeast. During Aug- 
ust the threat sector extends from southeast to south, 

and in September it extends from the southeast and 
southwest. During October the threat sector narrows 
again and is primarily from the south-southeast. 

Strong winds can be expected from the north-north- 
east, southeast, and south-southwest of Pusan since 
little topographic protection from these directions 
exists. Southerly winds would be associated with a 
threatening tropical cyclone passing to the west of 
Pusan, while northerly winds would result from pas- 
sage to the east. 

Wind observations from the Pusan Meteorological 
Observatory for June to October, 1948-73, were ana- 
lyzed to determine the extent to which threatening trop- 
ical cyclones produced strong winds (> 22 kn) or gale- 
force winds (> 34 kn) at Pusan (table 1). The close 
proximity of the Observatory to the harbor (35°06'N, 
129°02'E) (fig. 2) makes the winds recorded at the sta- 
tion generally representative of the wind conditions ex- 
perienced in the harbor. 

A study of the tracks of threatening tropical cy- 
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Figure 5. --Probability that a tropical cyclone will pass within 180 mi of the mid- 
point of a line between Pusan and Chinhae Harbors for the month of June (based 
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Figure 6. --Probability that a tropical cyclone will pass within 180 mi of the mid- 
point ofa line between Pusan and Chinhae Harbors for the month of July (based 
on data for June-October, 1947-73). 
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Figure 7.--Probability that a tropical cyclone will pass within 180 mi of the mid- 
point of a line between Pusan and Chinhae Harbors for the month of August 
(based on data for June-October, 1947-73). 
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Figure 8. --Probability that a tropical cyclone will pass within 180 mi of the mid- 
point ofa line between Pusan and Chinhae Harbors for the month of September 
(based on data for June-October, 1947-73). 
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Figure 9. --Probability that a tropical cyclone will pass within 180 mi of the mid- 
point of a line between Pusan and Chinhae Harbors for the month of October 
(based on data for June-October, 1947-73). 
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Table 1.-- Extent to which threat tropical cyclones 
affected Pusan during June-October, 1948-73 


Number of tropical cyclones 55 
that threatened Pusan 

Number of threat tropical cy- 
clones resulting in strong 

(> 22 kn) winds in Pusan 


Number of threat tropical cy- 
clones resulting in gale-force 
(> 34 kn) winds in Pusan 


clones showed that gale-force winds have occurred at 
Pusan in each month from June through October. The 
gale-producing systems are more likely to pass west 
of Pusan (62 percent) than east (38 percent) (fig. 10). 
The most severe threat is associated with the storms 
that pass just west of Pusan since the resultant south- 
erly, particularly southeasterly, winds are unimpeded 
before they reach the harbor. The maximum sustained 
windspeed recorded at Pusan during the study period 
was 70 kn in 1959 during typhoon Sarah's passage just 
10 mi west of Pusan. 
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GALE FORCE STOPPED AT PUSAN (< 3487) 


130° 140° 


Figure 10. --Positions of tropical cyclone centers when 
> 34 knwinds first and last occurred at Pusan (based 
on data for June-October, 1948-73). 


Wave heights generated by typhoon-strength winds 
(> 64 kn) are dependent upon wind direction and harbor 
location. In the North Outer Harbor, where a 100-mi 
fetch exists to the southeast, southerly winds from ty- 
phoons passing to the west can build wave heights to 12 
ft, compared to about 4 ft in the North Inner Harbor. 
With winds from the north, when typhoons pass to the 
east of Pusan, the inner harbor is slightly more ex- 
posed, and maximum wave heights of 5 ft can be ex- 
pected compared to 4 ft in the outer harbor. 


120° 


A storm surge is evident in the inner harbor when 
strong south-to-southeast winds are generated by trop- 
ical cyclones passing west of Pusan. This results from 
the wind stress on the water and the effect s of atmos- 
pheric pressure reduction. When this surge coincides 
with high tide, an abnormal rise in water level occurs. 
This storm tide can cause serious damage as was the 
case when typhoon Sarah came ashore 10 mi west of 
Pusan in September 1959. 


THE DECISION 

Remaining in port when it is possible to evade a 
storm is a decision that is contrary to most of the 
traditional rules of seamanship. However, if the de- 
cision to remain in port is made, it should not be done 
without considering every available fact concerning the 
impending storm and the port in which the vessel is 
berthed. 

In the case of Pusan Harbor, the following should be 
noted: 


1. North Inner Harbor provides little protection 
from northerly winds (tropical cyclone passage east of 
Pusan). In fact, the valley to the north of the harbor 
will act to increase the wind velocity by its funneling 
action. 


2. North Outer Harbor is exposed to southeasterly 
winds (tropical passage west of Pusan). In addition, 
the large fetch to the southeast can produce a sea state 
up to 12 ft. 


3. A storm surge effect is possible; and when com- 
bined with high tide, it may be dangerous. 


When the evasion of a tropical cyclone is being con- 
sidered, the importance of correctly assessing the 
threat posed by the storm and acting quickly to retain 
flexibility cannot be overemphasized. The following 
time table (figs. 11-15) has been constructed for this 
purpose. The area enclosed by the threat axis repre- 
sents 30-percent or greater probability of being threat- 
ened by a tropical cyclone. Note how the orientation of 
the threat axis shifts from month to month. 


1. An existing tropical cyclone moves into or de- 
velopment takes place in area A with forecast move- 
ment toward Korea: 
110° 
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Figure 11.--Tropical cyclone threat axis for June. 
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Figure 12.--Tropical cyclone threat axis for July. 
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Figure 14.--Tropical cyclone threat axis for September. 


a. Decide whether evasion is to be at sea or 
to Chinhae Bay. 

b. Review material condition of ship; sailing 
may be desirable 2 to 4 days hence. 

c. Reconsider any maintenance that would ren- 
der the ship incapable of getting underway 
within 48 hr. 


2. Tropical cyclone enters area B with forecast 
movement toward Pusan: 


a. All ships begin planning course of action to 
be taken if sailing becomes necessary. 

b. Reconsider any maintenance that would ren- 
der the ship incapable of getting underway 
within 24 hr. 


3. Tropical cyclone enters area C with forecast 
movement toward Pusan: 


a. Execute evasion plans made in previous 
steps. 
THE EVASION 
Evasion from Pusan Harbor is the preferred course 
of action under potentially threatening tropical cyclone 


conditions. The following evasion tactics are recom- 
mended: 


1, Evasion to the Sea of Japan--This route takes 
the ship to higher latitudes, where the intensity of the 
tropical cyclone decreases markedly. The Sea of Ja- 
pan provides ample maneuvering room to place the 
ship in the navigable or "safe'' semicircle of the trop- 
ical cyclone. This evasion route also allows a ship 
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Figure 13.--Tropical cyclone threat axis for August. 
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Figure 15.--Tropical cyclone threat axis for October. 


to cross to the Pacific Ocean from the Sea of Japan 
through Tsugaru Kaikyo between the southern tip of 
Hokkaido and the northern tip of Honshu. 

When considering this tactic, remember that unless 
done early, it is likely that the tropical cyclone will 
overtake the ship, since the speed of movement of the 
tropical cyclone once it enters the Sea of Japan often 
exceeds 25 kn. However, at the same time the inten- 
sity of the tropical cyclone decreases as it reaches the 
more northerly latitudes and the effects of the associ- 
ated wind and sea will be much less intense than if the 
tropical cyclone is met at lower latitudes. 


2. Evasion to Chinhae Bay north of Koje-Do--This 
is the the evasion tactic used by larger Republic of 
Korea Navy ships. It is recommended if it is neces- 
sary to remain in Korean waters. Chinhae Bay is a 
large, landlocked bay formed by the northwest side of 
Koje-Do and the mainland. The bay is entered from 
the east through the deep passage on either side of 
Cham-Do (fig. 1). The bottom of the bay is predomi- 
nantly mud and shell and provides good anchor-holding 
action. Protection from strong winds is available in 
the bay for winds from all directions. 

The only damage reported from ships in Chinhae 
Bay during a typhoon were associated with typhoon 
Sarah in 1959, which passed approximately 10 mi to 
the west of Pusan with central winds over 90 kn. Se- 
veral vessels ran aground in Chinhae Bay because 
they were not properly anchored. The damage to Pu- 
san Harbor was much more severe. 

If the threatening tropical cyclone is forecast to 
have sustained winds greater than 110 kn, it would be 
prudent to evade to the Sea of Japan. 
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A CLIMATOLOGICAL OIL TRAJECTORY MODEL 


Joseph M. Bishop 
Environmental Data and InformationService, NOAA 
Washington, D.C. 


he Marine Environmental Assessment Division 
T (MEAD) of the Environmental Data and Information 
Service (EDIS) has had specific experience in using 
climatological oil-spill models as part of the decision- 
making process. MEAD has done an analysis for the 
siting of the LOOP and Seadock deepwater ports in the 
Gulf of Mexico and a proposed oil refinery at Eastport, 
Maine. They also provided accurate long-term pre- 
dictions for both the ARGO MERCHANT and Campeche 
oil spills. 

The multiple trajectory analysis used by MEAD is 
based on a statistical summarization of simulated oil- 
spill trajectories computed from a climatological data 
base of archived winds and currents. This type of 
analysis has been used successfully by many investiga- 
tors to determine the environmental impact of proposed 
offshore oil production. The approach, although dyna- 
mically a first-order calculation, has proved very ef- 
fective as will be shown by the following examples. 
This report documents the EDIS multiple trajectory 
model, gives examples of its use, and recommends 
future uses in various models of risk assessment. 


OIL SPILL TRAJECTORY MODELS 
At the workshop on Government Oil Spill Modeling 
Activities modelers developed the following characteri- 
zation of oil-spill models: 


e Type I models--multiple trajectory models for 
long-term (strategic) forecasts based on archived data; 
and 


e Type II models--single-event models for specific 
day-to-day (tactical) forecasts, usually based on up-to- 
date data. 


Type I models are probabilistic in nature. They use 
a climatological representation of the ocean currents 
and an added drift induced by local wind. Ocean cur- 
rents are represented on a grid, while wind-drift com- 
ponents, for which far greater amounts of usable data 
are available, are treated as a time series. Tidal mo- 
tions may be incorporated in nearshore and embayment 
areas, where they may be deemed to contribute to ad- 
vective transport. The principal use of these models 
is pre-spill oil-spill contingency planning. 

Some Type I models also incorporate potential im- 
pact targets and contain representations of shorelines 
as potential targets. Few Type I models explicitly in- 
clude oil weathering estimates. These models also 
can be used to compute spill trajectories for real-life 
spills, provided their use is intended to project into 
the climatological time scale (i.e., periods of weeks 
to months). Locally induced wind drifts are generally 
treated by the wind-factor approach. Generally, oil 


drift speeds are estimated at 3 percent of the wind- 
speed, and oil-drift angle is either 0° or +15° relative 
to the wind direction. 

Type II models are used for a spill that has occur- 
red. Thus, the driving forces (i.e., winds, currents) 
acting on the spill are determined from real-tirie or 
forecastable parameters. The principal use of these 
models is for containment and cleanup purposes and 
for scientific support of the on-scene coordinator (OSC) 
during actual spills. These models can be more ef- 
fectively applied to nearshore, embayment, and harbor 
areas and provide more detailed information than Type 
I trajectory forecasts. The success of Type II models 
depends upon accurate forecasts of windspeed and di- 
rection. Thus, the advantage of working with Type II 
models is the high quality of output concerning the spill 
in question. Disadvantages include the limited response 
time usually required and the consequences of model in- 
put inaccuracies. Also, on Type II models there is a 
need for research into the dispersion and spreading and 
subsurface transport of oil spills which are critical to 


determine areal extent and final consequences of the oil 
spill. 


MULTIPLE TRAJECTORY MODEL 

In the EDIS multiple trajectory approach, the drift 
of oil is computed by adding vectorially the wind-in- 
duced current and the drift resulting from a permanent 
background current. To produce conservative esti- 
mates of impact, oil spreading is not considered. Oil 
weathering is considered by allowing a trajectory to 
continue until a predetermined cutoff time is reached. 

The model drift velocity, U , is expressed in this 
analysis as follows: 

U = aU, + Up (1) 
where U,, is the wind velocity taken from a long time 
series of archived wind data, Up is the permanent cur- 
rent velocity, and & is the wind factor set equal to 3 
percent. 

The surface wind-driven current is directed down- 
wind. Although the wind-factor approach does not di- 
rectly account for variable depth or time dependent 
effects, it is felt to be appropriate over the long sim- 
ulation employed. This wind-factor approach has his- 
torically been applied to simulate surface oil traject- 
ories and remains popular to date. A critical review 
in 1977 of oil-spill trajectory models indicated that 9 
of 12 models reviewed used the fixed wind-factor ap- 
proach. The wind factor employed ranged from 3 to 
3.5 percent and the deflection angle from 0° to 20° to 
the right. Several investigators have successfully 
used the 3-percent rule to hindcast oil-spill movement 
at sea. Examples include the TORRY CANYON and 
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the ARGO MERCHANT spills. 

The permanent current component,Up , is defined 
in this analysis as the long-term (seasonal) average 
flow calculated from data that spans a time period of 
years. 

Tidal currents are oscillatory and their affect on 
long-term net advection are neglected, if the oil is 
more than about 20 km from the coast. This approxi- 
imation will not affect the conclusion of this climatol- 
ogical analysis because of the relatively minor long- 
term importance of the tidal current component. 


INPUT DATA FOR THE MULTIPLE TRAJECTORY 
MODEL 
The surface transport of the center of gravity of 
each hypothetical oil spill occurs in time steps accord- 
ing to: 


U(x, y,t) = 0.03Uw(t) + Up(x,y) (2) 


where 0.03Uy(t) is the transient wind-driven current 
vector. The wind, U,(t), is taken from the archived 
time series data of the National Climatic Center (NCC). 
Another consjderation with respect to the wind data 
used in the model is the normal difference in wind vel- 
ocity between synoptic land and ocean data. To account 
for such considerations an adjustment factor, based on 
offshore data, is applied to the land data. 

As oil interacts with the marine environment, it will 
gradually undergo degradation through evaporation, pre- 
cipitation, emulsification, and photo-oxidation. Unfor- 
tunately, little is known about such processes, and few 
oil-spill models account for them. A 1977 study indica- 
ted that only 2 of 12 models reviewed included such pro- 
cesses. In this analysis, degradation is not directly in- 
cluded, but it is implicitly employed by stopping simu- 
lations when the hypothetical slick has not reached land 
after a given number of days. 

The model simulation series computes the hypothe- 
tical path of a given spill by calculating the transport 
in 3-hr time steps using equation (2). The trajectories 
are tracked on a computer which follows the geographic 
location of the spill. Trajectories are stopped after 50 
days or after the shore has been impacted. A new tra- 
jectory from the original location of the spill is started 
after the wind record is advanced 72 hr to allow one to 
get into another meteorological condition.. The 72 hr 
agrees with the annual storm movement in the wester- 
lies giving major wind shifts every 2 to 4 days. 


USES OF CLIMATOLOGICAL OIL TRAJECTORY 
MODEL 
The climatological oil trajectory model has been 
used extensively in evaluating the consequences of the 
siting of both onshore and offshore oil facilities. Ex- 
amples of this type of analysis that were performed at 
MEAD are: 


1. LOOP and Seadock deepwater port study, 

2. Pittston oil refinery study, and 

3. a Coast Guard oil tanker lightering study for 
the Gulf of Mexico. 


In the deepwater port study NOAA was required to 
make a recommendation to the Secretary of Transport- 
ation concerning a state's "adjacent coastal state" 
status. In short, this means that any state that could 
be adversely affected by oil spills due to the construc- 
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Figure 16.--Example of the multiple trajectory (clim- 
atological) analysis used in the NOAA/DOT Deep- 
water Ports Project for determination of the Tex- 
as "adjacent coastal state" status. 


tion of a deepwater port by another state would be com- 
pensated. In the NOAA analysis, using the EDIS multi- 
ple trajectory climatological model, it was found that 
the port to be built off the coast of Louisiana (LOOP) 
would cause maximum impact to Louisiana, and the 
port to be built off the coast of Texas (Seadock) would 
cause maximum impact to the Texas coast (fig. 16). 
Thus, neither state was determined to have "adjacent 
coastal state" status. 

A second example of the use of this type of model 
as an aid in risk assessment was its use in the siting 
of the Pittston oil refinery near Eastport, Maine. En- 
vironmentalists were concerned when this location was 
proposed because of weather conditions and navigation 
hazards coupled with high environmental values. MEAD 
implemented its oil trajectory model to estimate prob- 
able areal extent of hypothetical oil spills. A Type II 
model was also employed in the analysis to obtain an 
estimate of the concentration of oil in the water given a 
typical spill. This information was presented in a pub- 
lic hearing as part of a overall NOAA report on the 
project. Generally, the report supported the environ- 


mentalists, as large areas of important resource re- 
gions possibly would be impacted by spills near the 
proposed port site. 

A third application of this climatological model was 
to project the drift of oil from various locations in the 
Gulf of Mexico being considered by the Coast Guard as 
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Figure 17.--Example of multiple trajectory (climato- 
logical) analysis used inthe NOAA/USCG Oil Tank- 
er LigheringStudy. Contoursare percent frequen- 
cy of offshore impact for spills starting at the pro- 
posal lightering site (dot). 
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possible sites for offshore tanker lightering operations. 
The Coast Guard was tasked to designate an optimum 
location for such operations. Typical model results 
presented to the Coast Guard are shown in figure 17. 
One cen see from these examples that the climatol- 
ogical oil trajectory model is a useful tool for decision- 
makers in planning site locations and in determining the 
possible environmental impact of hypothetical oil spills. 
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Figure 18.--Mean monthly temperature distribution in 
the New York Bight. Map pairs show bottom con- 
tours (top), surface and vertical contours (bottom). 
Units are °C. 


The combination of Type I and Type II models gives the 
more complete picture of impacts: the Type I model 
identifies high-risk areas, and the Type II model esti- 
mates concentration levels for typical spills. 


PRE-SPILL CONTINGENCY PLANNING GUIDES 

As an aid in operational forecasting and contingency 
planning, EDIS has published the first of a series of 
Climatological Oil Spill Planning Guides for the New 
York Bight area. This guide is based on EDIS archived 
meteorological and oceanographic data specifically re- 
lated to the problem of the fate of oil at sea. It sum- 
marizes appropriate environmental data, discusses the 
movement of oil at sea, and predicts the effects of oil 
spills. The guide was produced for the Coastal Region 
II Response Team. Examples of the type of information 
available in this publication are shown in figures 18 to 
ai. 

Such data as mean currents, density stratification, 
ocean front locations, and mean winds also are being 
made available regionally in a number of published vol- 
umes. Oil Spill Planning Guides for other areas are 
lanned. 
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Figure 19.--Monthly mean wind vectors in knots. 
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Figure 20.--Mean vertical density profiles. 


Fs SURF CLAM 
ABUNDANCE AND DISTRIBUTION 

CLIMATOLOGICAL PREDICTIONS OF LARGE OIL id 

SPILLS NO SURF CLAMS/SAMPLING STATION 

In mid-December 1976, the captain of the Liberian ee eee eee 

tanker ARGO MERCHANT made a 180° error in his 
reading of an RDF navigational signal. The result was 
the subsequent grounding of the vessel with the loss of 
7.7 million gallons of No. 6 fuel oil on Nantucket Shoals 
off the coast of Massachusetts. The tanker broke apart 


on December 21, discharging its entire cargo into the 
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Figure 21.--Natural resource chart for surf clams. 


Figure 22.--The ARGO MERCHANT broke up on Nantucket Shoals resulting in a major oil spill. 
Coast Guard Photo. 
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Figure 23.--Map of location of the ARGO MERCHANT oil spill for December 21, 1976. 
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sea (fig. 22). The U.S. Coast Guard, the governmental 
focal point for response, is generally considered the 
best equipped and has the most highly trained personnel 
of this kind in the world. Regardless, their efforts 
could not prevent the spill or recover 1 gal of the mil- 
lions of gallons of spilled oil. Hundreds of scientists 
took part in activities connected with the spill. Despite 
this support, there was a noticeable lack of usable in- 
formation from which response decisions could be made. 
This became very apparent to EDIS after receiving a 
telephone call from the Coast Guard requesting oil tra- 
jectory estimates. Within a few hours climatological 
relative risk trajectory charts were produced based on 
the EDIS model. With the absence of specific site data 
for input, more sophisticated modeling efforts proved 
almost useless. The results generally agreed with 

the observed oil trajectories as shown on a typical chart 
for December 21, 1976 (figs. 23 and 24). 


The climatological model was employed in real 
time for thenear term estimates of the coastal impact 
of the IXTOC-1 spill (fig. 25). This was appropriate be- 
cause of the long travel time and distance between the 
spill and the U.S. coast. Figure 26 shows the agree- 
ment between the model prediction and the spill. 
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Figure 25.--The Bay of Campeche spill comparing 6 
mo model assessment with observed oil. 
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At the request of the U.S. Coast Guard the MEAD 
climatological model also was exercised for the Cam- 
peche oil spillfor the longterm. Hypothetical oil spills 
were initiated at the well head for each month of the 
year. The results are given in figures 27 and 28 which 
indicate the relative impact for 100 mi2 offshore areas. 
Conclusions drawn from the results are: 


1. Trajectories initiated in the summer have a low, 
but finite probability of impact along the Texas coast 
with average transit times of about 30 to 50 days. 


2. Increased magnitude of the actual permanent cur- 
rent (especially the Mexican Current) will increase the 
probability of U.S. coastal impact and decrease average 
transit time to the U.S. coast. 


3. The region of the U.S. coast that has the highest 


probability of being impacted is from Brownsville to Gal- 
veston, Tex. 


Figure 26.--The smaller light area near the center of the photo is burning gas above the IXTOC-1 well. 
larger area is a concentration of oil above the well. U.S. Coast Guard Photo. 
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Figure 28.--Climatological oil spill probability (per- 
cent frequency) of impact from the Campeche Oil 
Spill (summer). 


4, Themodel projected impact along the U.S. coast 
from late summer until fall, if the well was not capped 
before the summer of 1980. 


CONCLUSION 
The use of the relatively unstructured multiple tra- 
jectory model based on climatological data has been 


Figure 29.--Climatological oil spill probability (per- 
cent frequency) of impact from the Campeche Oil 
Spill (winter). 


helpful in making decisions concerning the fate of oil 
at sea. The statistical nature of the model output leads 
to a lesser requirement for involved model dynamics 
and gives probability outputs that allow various options 
to be considered. The climatological oil trajectory 
model had been used effectively in the past and will con- 
tinue to supply useful information to the decision 
maker in the future. 


WE OF NOAA ARE MAKING USE OF THIS SMALL AMOUNT OF SPACE TO EXTEND 
OUR THANKS TO ALL THE SHIPS' OFFICERS WHO ROUTINELY TAKE SHIPBOARD 
WEATHER OBSERVATIONS. TO US, THESE EXCELLENT OBSERVATIONS ARE 
PRICELESS. WE CERTAINLY DO APPRECIATE RECEIVING THEM REGULARLY. 
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Hints to the Observer 


WIND-CHILL CHART: KNOTS AND KILOMETERS PER HOUR VERSUS DEGREES CELSIUS 


Figure 30 has been published several times pre- meters per hour versus degrees Celsius making it 
viously, but the windspeeds were in miles per hour much more convenient for the mariner. It is Weather 
and the temperature in degrees Fahrenheit. This Service Form TA B-0-25 (6/76). 


wind-chill chart has been converted to knots and kilo- 


WS Form TA B-0-25 
(6-76) 


U.S. al 
NATIONAL ANO ATMO! ADMINISTRATION 


NOAA-NATIONAL WEATHER SERVICE WIND CHILL CHART 
EQUIVALENT WIND CHILL TEMPERATURE °C 


Wind s is ter thon 70 Km/Sec (35 Knots) hove little additions! chilling effect. 
70 -7 -14 | -20 -277 | -33 | -40 | -4 -52 | +59 -65 -72 -78 | -85 
60 7 -13 | -19 -% | -32 -39 | -45 -51 | -58 -64 -70 -77 | -83 
WIND SPEED 50 -6 -12 | -18 -25 | -31 -37 | -43 -9 | -56 -62 -68 -74 | -80 WIND SPEED 
Kilometers Knots 
Per Hour 


a -5 -11 | -17 | -23 | -29 | -35 | -41 -47 | -53 -59 | -65 | -71 | -77 


30 -3 -8 -14 | -20 | -25 | -31 | -37 | -43 | -@ -54 | -60 | -65 | -71 


10 5 0 -4 8 -13 | -17 | -22 | -26 | -31 -35 | -40 -44 | -49 


6 8 7 0 -4 -8 -12 | -16 | -20 | -24 -28 | -32 -% | -40 


-20 | -24 -2 


AIR TEMPERATURE © 


This chart serves only as a guide to the cooling effect of the wind on bare flesh when a person is first exposed. General body 
cooling and many other factors affect the risk of freezing injury. The equivalent wind chill temperatures used on this chart are 
based upon a neutral skin temperature of 33°C. With physical exertion, the body heat production rises, perspiration begins, and 
heat is removed from the body by vaporization. The body also loses heat through conduction to cold surfaces with which it is in 
contact and in breathing cold air that results in the loss of heat from the lungs. This chart, therefore, does not take into account 


all possible losses of body heat. It does, however, give a good measure of the convective cooling that is the major source of body 
heat loss. 


Figure 30. --Equivalent wind chill chart for winds in knots and kilometers per hour versus air temperature in °C. 


Tips to the Radio Officer 


Thomas H. Reppert 
National Weather Service, NOAA 
Silver Spring, Md. 


The new edition of Worldwide Marine Weather casts in all areas of the world where such service is 
Broadcasts, dated June 1980, has been distributed to provided. In general, English language broadcasts are 
ships participating in the Cooperative Observer Pro- listed. There are separate sections on radiotelegraph, 
gram and is available to the public from the Super- radiotelephone, radiofacsimile, radioteleprinter, and 
intendent of Documents, U.S. Government Printing weather broadcasts fer the Great Lakes and NOAA Wea- 
Office, Washington, D.C. 20402. This publication ther Radio. 

contains information on selected marine weather broad- Much of the information on worldwide weather broad- 
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casts and the continuing changes that occur come from 2-1250 Ocean Cape, Alaska 
the radio officers of the merchant fleet. We are grate- 
ful to the radio officers for this service and actively 

solicit information from all sources on new or changed 
weather broadcasts. All contributions will be acknow- .2-1261 Juneau, Alaska 
ledged in this column. 


NMJ-19 
Delete times and frequencies; insert 0203, 1403 
157.1 MHz (F3). 


NMJ-1 
Delete times and frequencies; insert 0203, 0303, 1403, 
1503 157.1 MHz (F3). 

CORRECTIONS TO WORLDWIDE MARINE WEATHER 
BROADCASTS (JUNE 1980 EDITION) 2-1270 _Biorka Island, Alaska NMJ-18 


Delete station. 
Page 19 
1-0770 Pt. Reyes, CA NMC Page 54 
Delete time 0200, insert 0500. Add frequency 472. 2-1280 Ketchikan, Alaska 


Delete times 0315, 1515, and frequency 2670. 
1-0790 Los Angeles, CA KOK 


Delete area (a) Equator northward, east of 160°E; Page 55 
amend area (b) to read: Coastal waters, area 8. 2-1470 Humboldt Bay, CA 
Delete time 1545, insert 1615. 


1-0810 Long Beach, CA NMQ 
Delete station. Page 56 
2-1481 Monterey, CA NMC-6 
1-0870 Vancouver, BC, Canada CKN Delete time 1545, insert 1615. 
Delete time 0000, insert 0030. 
2-1490 Long Beach, CA NMQ 


Page 53 Delete station. 
2-1230 Kodiak, Alaska NOJ 


Delete times and frequencies; insert 0030, 1330 2-1510 LaJolla, CA WWD 
157.1 MHz (F3). Delete frequencies 4409.4, 8789.6; insert 4431. 8, 
8644.1. 


2-1232 Valdez, Alaska NMJ-3 
Delete times and frequencies; insert 0015, 0615, 1215, Page 84 
2015 157.1 MHz (F3). Add station Coos Bay, OR 162.40 MHz. 


THE MARINERS WEATHER LOG WELCOMES ARTICLES AND LETTERS FROM MARINERS RELATING 
TO METEOROLOGY AND OCEANOGRAPHY, INCLUDING THEIR EFFECTS ON SHIP OPERATIONS. 
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Hurricane Alley 


Dick DeAngelis 
Environmental Data and InformationService, NOAA 
Washington, D.C. 


HURRICANE ALLEN PRELIMINARY pictures indicated the consolidation of two circulation 
The following preliminary report was provided by centers within the large cloud mass of the African dis- 
the National Hurricane Center. It was prepared by turbance. Allen reached tropical storm strength early 
Gilbert Clark. on the 2d and hurricane strength by that evening. When 
A disturbance moved off the northwest African the first reconnaissance aircraft penetrated the center 


coast on July 30. By August 1 the second tropical de- on the afternoon of the 3d, Allen had winds of 110 kn 
pression of the season had developed when satellite and a minimum pressure of 967 mb. The pressure 


Tropical Depression 
Tropical Storm stage 
Hurricane stage 
+++++ Extratropical stage 
Depression (dissipation stage}]' 
© Position at 7:00 a.m. E.S.T. 
@ Position at 7:00 p.m. E.S.T. 


Figure 31.--The track of hurricane Allen. 


Figure 32.--A gigantic wave crashes against reefs which parallel the coastline of Santo Domingo. Wide World 
Photo. 
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dropped to 951 mb by evening as the eye passed just 
north of Barbados and south of St. Lucia (fig. 31). Hea- 
vy rains caused flash flooding on St. Lucia. Prelimi- 
nary damage estimates in Barbados totalled $1.5 mil- 
lion. About 500 houses were damaged or destroyed, 
but no deaths were reported. Eighteen people were 
killed on St. Lucia, which sustained heavy damage. 
The only other death reported in the Windward and 
Leeward Islands was on Guadeloupe. 

Allen moved westward at 15 to 20 kn into the Carib- 
bean. His minimum pressure fell to 911 mb south of 
Puerto Rico on the evening of the 4th--the lowest pres- 
sure ever recorded in the eastern Caribbean. Maxi- 
mum winds were estimated up to 155 kn the following 
day. As the large circulation spread over Hispaniola, 
Allen turned west-northwestward, bringing the center 
just south of Haiti's southwestern peninsula on the eve- 
ning of the 5th (fig. 32). He weakened as his circula- 
tion interacted with mountainous terrain of Haiti and 
Jamaica. However, he did produce extensive damage 
with strong winds and flash floods over Haiti, where 
220 people were reported killed and 835,000 left home- 
less. Damage was estimated over $400 million. One 
half of the nation's coffee crop was destroyed. There 
was extensive damage along the immediate northeast 
coast of Jamaica, but only minor damage elsewhere. 
Eight people were reported killed. 

Thereafter, Allen resumed a more westerly course, 
passing just north of Jamaica and the Cayman Islands 
on the 6th. His central pressure fell rapidly as the 
circulation moved over the warm waters of the north- 
western Caribbean Sea. On the afternoon of the 7th a 
minimum pressure of 899 mb was observed in the Yu- 
catan Channel. This is not only the lowest pressure 
ever observed in the western Caribbean, but also the 


Figure 33.--Huge waves whipped up by hu 
the Texas coast. Wide World Photo. 


lowest ever observed by a reconnaissance aircraft in 

an Atlantic hurricane, and the second lowest ever re- 
corded in the Atlantic, Caribbean, and Gulf of Mexico 
according to modern records. The aircraft measured 
165-kn winds at flight level; surface winds were esti- 

mated at 170 kn. 

When the southern portion of Allen's circulation mov- 
ed over the Yucatan peninsula during the night of the 7th, 
the moist southerly inflow to the hurricane's center was 
cut off. The minimum pressure rose very rapidly again, 
reaching 961 mb the following morning. 

There were no reports of significant damage from 
Cuba, although 3 people died. Allen passed north of 
Cayman Islands, but Cayman Brac was raked by winds 
over 100 kn and sustained considerable property dam- 
age, but no casualties. No significant damage was re- 
ported from Mexico. The extreme northeast coast 
of the Yucatan peninsula was very near the center of 
Allen but remained on the weak side. The northeast 
Mexican Gulf coast was also on the weak side. Both 
of these areas are sparsely populated. 

While Allen continued west-northwestward across 
the warm waters of the Gulf of Mexico, his pressure 
fell rapidly to a minimum of 909 mb by the night of the 
8th. 

Allen's course through the Atlantic and Caribbean 
was controlled by a large, warm high-pressure system 
covering the western Atlantic and southern United 
States. This system was nearly stationary and may 
have been partially reinforced by the warm outflow 
from Allen. As the hurricane moved into the Gulf of 
Mexico, general pressure falls began over the southern 
United States, indicating that Allen should begin slowing 
its rapid forward speed and possibly turn more toward 
the north. The expected decrease in forward speed did 


rricane Allen lash a seawall at a beach in Corpus Christi as he hit 


er") 
354 


not occur until Allen approached the Texas coast on the 
9th. Even though the ridge over the southern States 
weakened markedly, its main effect was to slow Allen's 
forward speed. The western portion of the ridge did 
not retreat far enough to allow the hurricane to turn 
northward. This spared the heavily populated sections 
of the middle and upper Texas coast from storm surges 
up to 15 ft. 

Allen didonly a fraction of the damage that had been 
feared, because he weakened just prior to reaching the 
coast, and his path sent the highest storm surge and 
strongest winds over the sparsely populated coastal sec- 
tion between Brownsville and Corpus Christi, Tex. (fig. 
33). Allen caused two drownings in the Corpus Christi 
area. Indirectly caused deaths included 13 in an oil 
company evacuation helicopter which crashed while 
taking workmen from the Louisiana offshore oil rigs, 4 
in an offshore oil rig collapse off the Louisiana coast, 

3 fishermen swept off the jetties by large swells in the 
Galveston area, and 2 victims of heart attacks. There 
were also several deaths in automobile accidents during 
the period of evacuation. Estimated total damage cau- 
sed by high tides, strong winds, flooding, and tornadoes 
in Texas was $600 million (fig. 34). The major damage 
in Louisiana was the destruction of two $30-million oil 
drilling platforms and damage to other platforms off the 
Louisiana coast. It has been calculated that nearly half 
a million people evacuated the coastal sections of Texas 
and Louisiana. 

Tides rose 3 to 5 ft above normal along the upper 


Texas and western Louisiana coasts, with higher levels 
in the area of maximum storm surge from Corpus Chris- 
ti southward. There is no way of estimating the maxi- 
mum storm surge, since it occurred over the unpopula- 
ted section of Padre Island between Brownsville and Cor- 
pus Christi. A survey by aircraft the day after Allen 
moved inland showed numerous cuts and washouts over 
a 50-mi stretch of Padre Island, north of where the cen- 
ter moved inland. 

The strongest measured winds were 120-kn gusts 
at Port Mansfield. The peak gust at Brownsville Air- 
port was only 68 kn. An oil rig 50 mi east of Browns- 
ville recorded 120-kn sustained winds. Elsewhere, 
gusts to 80 kn occurred at Corpus Christi Airport and 
to 95 kn at nearby Aransas Pass (front cover). 

Rainfall of 10 to 15 in fell over south Texas along 
the track of Allen for up to 150 mi north and 50 mi 
south of the center. More than 16 in was measured 
at Falfurrias, and over 15 in at Raymondville and 
Alice. There were at least a dozen tornadoes report- 
ed in south and central Texas. Two were confirmed 
in Brownsville. More than eight tornadoes were ob- 
served over inland areas west and north of Corpus 
Christi. In Bishop, several businesses sustained 
heavy damage and part of the high school roof was 
blown off. Tornadoes in central Texas injured about 
20 people at a campground near San Marcus and cau- 
sed an estimated $50 million damage at AuStin Air- 
port, primarily to hangars and corporate jets. 


Figure 34.--A barge carrying an offshore oil rig at Port Isabel, Texas lists from taking on water during hur- 


ricane Allen. Wide World Photo. 
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Figure 35.--Tropical cyclone tracks worldwide originating in July and August 1979. 


GLOBAL TROPICAL CYCLONES traveled to two basins. She began east of the Mariana 
JULY AND AUGUST 1979 Islands, moved through the South China Sea, across 
Sixteen tropical cyclones roamed the tropical seas southeast Asia, and into the North Indian Ocean. This 


during this 2-mo period in 1979 (fig. 35). Except for resulted in an out-of-season storm for this region. 
an out-of-season storm in the South Indian Ocean, all 


activity was confined to the Northern Hemisphere. The 
average number of tropical cyclones is about 21, with 
11 or 12 reaching hurricane strength. The culprit was 
below-normal activity in the Pacific, both eastern and 
western. Ten tropical cyclones reached hurricane in- 
tensity. Of these David was the strongest, generating 
150-kn winds (table 2). Judy and Hope both reached 
supertyphoon intensity (winds 130 kn or more). Hope 


Table 2.--Global tropical cyclone summary, July and August 1979 


TROPICAL CYCLONE WATCH - 1980 


Name , Peak Est. max. The tropical cyclones that have developed through 
eet August of 1980 appear in table 3. This list must be 
1 Ellis H 85 W. North Pacifie July 1-6 considered preliminary, since we occasionally miss a 
2 Faye T 40 W. North Pacific July 1-7 Sou sph 

3 ‘Bob H 65 North Atlantic July 9-16 storm in the thern Hemisphere. 

4 Carlos T 45 E. North Pacific July 14-16 

5 Claudette T 45 North Atlantic July 16-29 

6 Dolores H 105 E. North Pacific July 17-23 

7 Gordon 3 60 W. North Pacific July 25-29 

8 Hope H 130 W. North Pacific July 25-Aug. 10 

9 Irving H 90 W. North Pacific August 9-17 

10 Judy H 135 W. North Pacific August 15-26 

11 Enrique H 125 E. North Pacific August 17-24 

12 Fefa H 100 E. North Pacific August 21-25 

13 David H 150 North Atlantic Aug. 25-Sept. 8 

14 Tony ss 50 South Indian Aug. 26-Sept. 3 

15 Elena bs 35 North Atlantic Aug. 29-Sept. 2 

16 Frederic H 115 North Atlantic Aug. 29-Sept. 15 
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GLOBAL TROPICAL CYCLONES 
ORIGINATING JULY AND AUGUST 1979 


NAME INTENSITY DATE 

JULY 1-6 

JULY 1-7 
JULY 9-16 
JULY 4-16 
JULY 16-29 
JULY 17-23 
JULY 25-29 
JULY 25-AUGIO 


AUG.25-SEPT8 
AUG. 26-SEPT. 

AUG.29-SEPT.2 | 
AUG.29-SEPT.IS | 


wos 


Hurricane (winds 64kn.or higher) 
Tropical Storm (winds 34 through 63kn.) 
Tropical Disturbance - 
Tropical Depression 
Tropical Storm 
Hurricane 
Extratropical Stage 
Position at OOOO GMT 


Table 3.--World tropical cyclone watch, 1980 


Eastern North Pacific 
Agatha June 
Blas June 
Celia June 
Darby July 
Estelle July Georgia May 
Frank July Herbert June 
Georgette July Ida July 
Howard July Joe July 
Isis Aug. 4-80 July 
Javier Aug. Kim July 


Western North Pacific 
Carmen April 
Dom May 
Ellen May 
Forrest May 


Australia-South Pacific 
Peni Jan. 
Amy Jan. 
Paul Jan. 
Brian Jan. 
Dean Jan. 
8-80 Feb. 
Enid Feb. 
Fred Feb. 
Simon Feb. 
Sina March 
Lex July Doris March 
Marge Aug. Gloria March 
Norris Aug. Tia March 
Val March 
Wally. April 


AAA MAME 


North Atlantic 


Allen 
Bonnie 


Charley 


H 
H 
H 


July 
Aug. 


Aug. 


South Indian 
Hyacinth H Jan. = 
5-80 T Jan. 
Jacinthe H_ Feb. 
Kolia T Feb. 
Laure H March 4 
15-80 T March 
3 
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MARYLAND CRANE MISHAP 

The June accident at the Dundalk Marine Terminal 
in which a 600-ton container crane was blown over by 
high winds (fig. 36) was the result of an unfortunate 
chain of events, according to an investigation conduct- 
ed by the Maryland Occupational Safety and Health 
Agency (MOSHA). 

The crane, which will cost approximately $2.5 mil- 
lion to replace was totally destroyed when it was blown 
over backwards by winds that were recorded at 89 mi/h. 
An inspector with MOSHA said it was an unfortunate 
chain of events that prevented the Maryland Port Admin- 
istration (MPA) from getting an adequate advance warn- 
ing of the pending wind and weather conditions, but he 
could find no basis to issue citations for safety viola- 
tions. 

The 210-ft-tall crane was secured with drop pins 
and its brakes set after work with it was completed at 
Berth 7 about 11 a.m. on June 29. It was not secured 
to the pier deck with tie-down rods and turnbuckles, a 
procedure that would have enabled it to withstand winds 
of 120 mi/h, because its movement to a tie-down loca- 
tion was blocked by repairs to the crane rails to the 
north of its location and by two other cranes that were 
working a ship to the south. 

All of the cranes could have been properly secured 


United Press International Photo. 


On the Editor’s Desk 


Figure 36.--Thunderstorm winds blew over this 800-ton, 15-story-high crane, crumpling it like a child's toy. 


with the tie-down rods if the MPA had been sufficiently 
warned. However, because of a series of incidents, 
the warning was not received until 25 min before the 
accident occurred. 

The MPA receives its weather summaries and spe- 
cial warnings from a private weather firm. On the day 
of the accident the MPA received a forecast at 7 a.m. 
that stated thunderstorms had moved out of the area, 
but more were possible in the afternoon and night. No 
other forecasts were received until 3:50 p.m., when 
the MPA police received a telephone warning of gusty 
winds and heavy thunderstorms to the west approaching 
the area between 4:15 and 5:00 p.m. with winds up to 
50 mi/h, vivid lightning, torrential rains, and possible 
hail (fig. 37). The weather warning was broadcasted 
to MPA crane personnel via walkie-talkie, and an im- 
mediate shutdown was ordered to set all brakes, drop 
the pins, and abandon the cranes. 

High winds, described by city police as a tornado, 
hit the Baltimore Zoo, and trees fell on some cages. 
Wind storms also blew over a bandstand in the city's 
inner harbor, injuring two people. A tornado also tou- 
ched down near Centreville, on the eastern shore, cau- 
sing minor damage but no injuries. 

The crane blew over at 4:12 p.m. at a time, accord- 
ing to wind recording instruments at the terminal, the 
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Figure 37.--This 1300 local time satellite picture 


shows the thunderstorms moving into the Baltimore 
area. 


wind velocity had reached 89 mi/h. 

Delay in receipt of the warning was the result of a 
breakdown in the telex communications system some- 
time during the early morning hours. Because the 
telex was broken the private weather firm tried by 
telephone to contact the MPA police at the Dundalk 
terminal shortly after 2:15 p.m., but the MPA had 
had their telephone numbering system changed over 
the weekend and failed to notify the weather firm. 

It was 3:50 p.m. when they finally got through. 


LIGHTNING APPARENT SOURCE OF ENVIRONMENT- 
ALLY IMPORTANT GASES 

Lightning may be a source of two environmentally 
significant gases in the atmosphere. 

Laboratory tests at NASA's Langley Research Cen- 
ter, Hampton, Va., show that an electrical discharge 
approximately equal to that of lightning can produce 
trace amounts of carbon monoxide and nitrous oxide. Al- 
though the annual global rates of production from light- 
ning appear to be several orders of magnitude below 
that from other sources, the level of nitrous oxide be- 
came twice as great and carbon monoxide was increa- 
sed 100-fold in the vicinity of the laboratory lightning 
bolt. 

Carbon monoxide initiates a complex series of chem- 
ical reactions that are believed to lead to the production 
of beneficial ozone in the lower atmosphere, or tropo- 
sphere, at altitudes from 6 to 9 mi. Lightning adds to 
the already large manmade sources of carbon monoxide. 

Nitrous oxide, ironically, isharmful because it leads 
to ozone destruction. It does not destroy ozone in the 


lower atmosphere, but rises and diffuses into the strat- 
osphere, and is chemically transformed to a gas that 
depletes the Earth's protective ozone layer. The high- 
ly concentrated ozone layer, about 15 mi above the sur- 
face of the Earth, absorbs much of the lethal solar ul- 
traviolet radiation, thus shielding inhabitants of the 
Earth. 
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The major source of nitrous oxide in the lower at- 
mosphere is thought to result from the action of micro- 
scopic bacteria on solid nitrogen compounds in the soil. 
This diffusion of nitrous oxide from the soii to the strat- 
osphere takes about 25 yr, so that it may be several 
decades before a measurable decrease in the ozone 
layer can be detected. 

Nitrous oxide produced by lightning, however, may 
take only hours or days to reach the stratosphere, car- 
ried in the rapid updrafts of thunderstorms. Lightning 
flashes an estimated 500 times a second somewhere 
around the Earth. Tropical thunderstorms, especially, 
may be frequent conduits of nitrous oxide. 

Lightning was known previously to be a source of 
nitric oxide, a compound important to the chemistry of 
the lower atmosphere. Nitric oxide molecules have a 
single nitrogen atom (NO); nitrous oxide has two (N20). 
The production of gases by lightning results from the 
high temperatures which occur in the electrical dis- 
charge. 

Man's environmental responsibilities are not less- 
ened by the finding of lightning-produced carbon mono- 
xide and nitrous oxide, because it is known that man's 
activities are, in fact, altering the environment. Be- 
fore man's impact can be fully assessed, the natural 
processes, such as lightning, that alter the composi- 
tion of the Earth's atmosphere must be understood. 

Information obtained by the NASA Pioneer Venus 
space probe and U.S.S.R. Venera missions suggests 
that lightning is a feature of the Venus atmosphere. 

The discovery led to the suggestion, based on theoret- 
ical calculations, that lightning may be a significant 
source of carbon monoxide in the Venutian atmosphere. 
Measurements made in the Lightning Facility and the 
Gas Analysis Laboratory, determined that carbon mon- 
oxide was increased dramatically in simulated Venu- 
tian atmospheric samples. 

Photographs of the dark side of Jupiter, obtained by 
NASA's Voyager spacecraft, indicate that lightning 
also may be a feature of the Jovian atmosphere. 

In early lightning studies, predating NASA, other re- 
searchers discovered that lightning may have been im- 
portant in the biological processes that led to the origin 
of life on Earth, by converting nitrogen in the atmos- 
phere from a gas to solid forms. They, in turn, were 
carried by rain into the oceans. One group of those 
solid forms of nitrogen would probably have been nitrates, 
essential building blocks in the origin of life. Lightning 
also may have supplied the energy that led to the forma- 
tion of complex organic molecules, the precursors of 
life on Earth. 


SEAWAY SEASON CLOSES DECEMBER 15 

United States and Canadian St. Lawrence Seaway 
agencies have agreed upon a December 15 date to close 
the passage to shipping for the season. Essentially the 
same procedures for vessel clearance will prevail this 
year as last. December 15 is the last day that vessels 
can report at designated call-in points on the St. Law- 
rence River for passage. Vessels reporting on Decem- 
ber 16 to 19 will be allowed passage, but they will be 
assessed the same increasing penalty surcharges as 
last year--$20, 000 for 1 day late up to $80,000 for 4 
days late. 

The most significant change from last year's pro- 
cedures is that "in no event" will a vessel be accepted 
for passage through the Montreal-Lake Ontario section 
after midnight December 19, unless a prior written 
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agreement has been approved by both United States and 
Canadian authorities. 

The closing procedures specify that by midnight De- 
cember 15, inbound vessels must have reported at Cap 
St. Michel, just east of Montreal, and outbound vessels 
must have reported at Cape Vincent, N. Y., where Lake 
Ontario flows into the St. Lawrence. 

Inbound vessels with destinations above Port Col- 
borne, Ontario, which intend to return outbound before 
the season's official end, must be accepted for transit 
at Cap St. Michel by midnight December 4. 


HELICOPTER RESCUES 14 FROM SINKING VESSEL 

On April 13, a four-man helicopter from Sitka Air 
Station rescued 1 woman and 13 men from the sinking 
vessel CATHY R, just off Redfish Cape on the south- 
west shore of Baranof Island. The 120-ft CATHY R 
was bound from Seattle to Bristol Bay with a cargo of 
salt and other supplies for the bay's red salmon sea- 
son, when she began to founder in gale-tossed seas. 

The helicopter was airborne at 7:10 a.m., 20 min 
after receiving notification. It was 30 min flying time 
from Sitka to the accident scene. They had two 250- 
gal pumps aboard, which they were going to lower to 
the afterdeck of the vessel. 

At the time of rescue, the seas were running up to 
30 ft, whipped up by a 40-kn gale from the southeast. 
Visibility was so poor that the helicopter crew had 
trouble locating the stricken boat and could not pick 
her up on radar. 

As the helicopter was about to lower the first pump, 
the CATHY R lost power. Already low in the water, 
she broached and began to roll violently. The helicop- 
ter crew ordered the ship's crew to abandon ship and 
radioed Sitka for another helicopter. 

The rescue was completed before the second heli- 
copter was airborne. When the CATHY R's crew was 
safely aboard the chopper, the aircraft's 10-person 
capacity limit was exceeded by 8 people, a dangerous 
overload which put the pilot's skills to the test. He 
successfully flew the overloaded chopper back to Sitka 
30 mi north of the accident site. The 14 victims were 
treated at Mount Edgecumbe Hospital for mild hypo- 
thermia, cuts, and bruises. 


ST. HELENS VOLCANO AIDS STUDIES OF CLIMATE 

Scientists are studying the plumes emitted from 
Mount St. Helens to find out how volcanic eruptions 
may change the Earth's weather and climate. 

St. Helens eruption data collected for the NASA 
Ames Research Center Aerosol Climate Effects (ACE) 
program constitute the most complete set of observa- 
tions ever made of volcanic aerosols in the strato- 
sphere. (Aerosols are fine particles, either solid or 
liquid, suspended in gas. Smoke, fog, and mist are 
common aerosols. ) 

Stratospheric measurements are important because 
aerosols remain in the stratosphere for months, some- 
times years--much longer than they remain in the low- 
er atmosphere. 

The NASA-Ames U-2 flew ACE stratospheric sam- 
pling missions of the St. Helens plume on May 19, 22, 
27, and June 14 and 17. Seven experiments aboard the 
U-2 were designed to observe the atmosphere after the 
eruptions of May 18, May 25, and June 12. 

Preliminary data analysis indicates the volcanic 
plumes contained a mixture of solid ash particles and 


Figure 38.--This photograph was taken by a NASA- 
Ames U-2 aircraft at 60,000 ft from the northwest. 
Extensive ice and rock debris inthe foreground re- 
sulted from the May 18 explosion which blew off 
1,300 ft and the north wall of the summit crater. 


NASA Photo. 


sulfuric acid, with proportions varying in different 
samples. The amount of sulfuric acid found in the 
stratosphere was several hundred times greater than 
the amount found prior to the eruptions. Ash particles 
as large as 30 microns (about .001 in), with a compo- 
sition similar to ash found on the ground near the vol- 
cano, were found on the first flight. On later flights, _ 
the largest particles found were about 3 microns (. 0001 
in). 

Large increases in gaseous sulfur dioxide also were 
detected. Such sulfur-containing gases are sources for 
additional sulfuric acid particles, which are produced 
by the action of sunlight on the gas. The sulfur dioxide 
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100 times normal. 

Also on the second flight, water vapor abundance 
within the plume was at least 10 times its normal 
amount, indicating that a large amount of volcanic wa- 
ter was injected into the stratosphere. 

The ACE program began 1-1/2 yr ago to assess the 
climatic effect of aerosols in the Earth's atmosphere. 
Before the May 18 eruption, the ACE scientists had 
been studying aerosols using U-2 research aircraft ob- 
servations in conjunction with NASA satellite measure- 
ments of global aerosol number densities. A July 1979 
ACE flight over Alaska provided baseline levels for 
comparison to posteruption atmospheric conditions. 

The first ACE flight of St. Helens, 21-1/2 hr after 
the May 18 eruption, was over northern Washington 
and parts of Idaho, Montana, and Wyoming. The sec- 
ond sampling mission was flown over Boise, Idaho, 
and Great Falls, Mont. 

After the May 25 eruption, a third flight was made 
along the Canadian coast between Vancouver Island 
and the Queen Charlotte Islands. After the third erup- 
tion on June 12, the U-2 made a flight over Montana on 
June 14 and a flight over Denver, Colo., and Laramie, 
Wyo., on June 17. 

The pilots could see the plume on the first four 
flights. On the first flight, the plume spread from 
above 58,000 ft down to the tropopause at 42,000 ft. 
The cloud was so dense that the pilot had to fly on in- 
struments for a portion of the 2-1/2 hr sampling. 

On the second flight, the visible plume was found 
in a thin layer at 66,000 ft, about 1,000 ft thick. On 
the third flight, the plume was a thin layer at 55,000 
ft. On the fourth flight, plume debris from the June 
12 eruption was visible between 41,000 and 44,000 ft, 
with an older, thinner layer lying at 62,000 ft. 

Over California, the stratosphere at first was rela- 


tively unaffected by the eruption. After the debris from 


the May 18 eruption had circled the Earth, it was ob- 
served over California between May 29 and June 3 at 
13 km (8 mi) altitude. Regions above that altitude were 
clear. The material over California was similar to 


other samples--ash particles mixed with heavy amounts 


of sulfuric acid. 

In addition to the U-2 sampling missions, NASA 
Ames sent the U-2 aircraft to photograph Mount St. 
Helens on June 19 (fig. 38). For 1 mo after the May 
18 eruption, Ames personnel watched weather maps 
for skies clear enough to allow the U-2 to photograph 
the volcanic damage from a height of 65,000 ft. 

The photographic mission was requested by the 
Washington State Office of Emergency Services under 
the Ames Western Regional Applications Program. 

The U-2 photography has given Washington State 
agencies the first comprehensive coverage of the dam- 
aged area. The U-2 camera has a 24-in focal length 


lens, capable of resolving features 2 to 5 ft in diameter. 


Each 9- by 18-in frame represents 4 by 8 mi on the 
Earth below. 

The U-2 data will be used in conjunction with the 
data acquired by the NASA Stratospheric Aerosol and 
Gas Experiment (SAGE) satellite for studies aimed at 
assessing the potential climatic consequences of the 
Mount St. Helens eruptions. 


HAWAII TO TAHITI SHUTTLE EXPERIMENT 
The Hawaii to Tahiti Shuttle Experiment was con- 


levels on the first flight were 10 to 1,000 times ambient 
levels. On the second flight, sulfur dioxide levels were 


ducted as part of the North Pacific Experiment (NOR- 
PAX) from February 1979 to June 1980. This project 
studied the equatorial current system in the central 
Pacific Ocean for 16 consecutive months to observe 
the low-frequency variations of the equatorial temper- 
ature, salinity, and density structure; their relation 
to the equatorial currents; and the forcing of these var- 
iations by the wind systems. Of particular interest 
was the relationship between the predominantly zonal 
equatorial currents in the central Pacific Ocean and 
events in the eastern and western equatorial Pacific. 
Another goal of the experiment was to find out how 
closely the relationships between dynamic topography, 
thermal structure, sea level, geostrophic flow, and 
geostrophic transports can be determined, and how 
these relationships can be exploited for the monitor- 
ing of the low-frequency fluctuations of the equatorial 
circulation by simple observations like sea level mea- 
sured on islands and temperature sections made by 
ships of opportunity. 

The experiment was scheduled during the Global 
Weather Experiment for maximum benefit from the 
extensive meteorological data coverage of the tropical 
ocean and simultaneous oceanographic efforts in other 
parts of the Pacific Ocean. The project, under the 
direction of Klaus Wyrtki of the University of Hawaii, 
consisted of several individual, but closely coordina- 
ted programs. The National Science Foundation pro- 
vided most of the funds, including funds for the use 
of the two research ships GYRE and WECOMA. The 
Office of Naval Research provided most of the P-3 
aircraft support and airborne expendable bathyther- 
mograph (AXBT) probes, and NOAA provided the re- 
search ship OCEANOGRAPHER for two deployments 
of current-meter moorings and P-3 aircraft for five 
flights. To determine the proper sampling density 
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Figure 39. -- The tracks of the ships and aircraft for 
the experiment. 
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for the main experiment, a Test Shuttle Experiment 
was conducted from November 1977 to February 1978 
to define the time and space scales of fluctuations in 
the structure and circulation of the equatorial Pacific 
Ocean. 

The Shuttle Experiment consisted of monthly crui- 
ses between Hawaii and Tahiti along three meridians 
(fig. 39). The first 5 cruises were made by the re- 
search vessel GYRE of Texas A&M University and 
the remaining 10 cruises by the research vessel WE- 
COMA of Oregon State University. Additional temper- 
ature sections were obtained from aircraft by AXBT 
along the same meridians. Thrity flights were made 
by Navy P-3 aircraft and five by NOAA aircraft. The 
NOAA research ship OCEANOGRAPHER twice deploy- 
ed a cluster of current-meter moorings near the Equa- 
tor, with recovery and redeployment by the WECOMA. 

The shipboard core program consisted of vertical 
profiles of temperature, conductivity, and oxygen con- 
tent to 1,000-m depth at every degree of latitude and 
longitude along the ship's track. This work was done 
by the Physical and Chemical Oceanographic Data Fa- 
cility of Scripps Institution of Oceanography. Between 
CTD stations additional XBT profiles were obtained. 
These measurements, together with the AXBT sections, 
will document the changing temperature, salinity, and 
density structure and allow the computation of geostro- 
phic flow. Direct measurements of the flow field were 
also made from the ships by means of profiling current 
meters to 500-m depth at all stations between 12°N and 
4°S, and at 1/2-degree intervals across the equatorial 
undercurrent. 

A doppler speed log was used for continuous pro- 
filing of the current structure in the upper 150m. At 
the Equator a cluster of three moorings with five cur- 
rent meters in the upper 300 m of the ocean was main- 
tained during the entire experiment to measure the flow 
in the Equatorial Undercurrent. To measure trajecto - 
ries of the flow, 60 drifting buoys were deployed during 
the experiment, their positions determined from satel- 
lites. During the two special observing periods of the 
Global Weather Experiment the GYRE served as 1 of 
the 40 tropical wind-observing ships and made upper 
air soundings with Omega-tracked balloons to deter- 
mine atmospheric wind profiles. Routine meteorologi- 
cal observations were also made from the ships. 

Observations of sea level at islands in the area of 
the experiment and the wind field over the entire tropi- 
cal Pacific, available from satellite observations of 
cloud motion, provided additional data for interpreta- 
tion of the oceanic data set. Standard meteorological 
observations were also made at five of the Line Islands. 

A preliminary analysis of the data indicates that the 
thermal structure of the central equatorial Pacific in 
1979 developed in an essentially normal fashion, which 
is very advantageous for further analysis of the data, 
since they are not biased by any extraordinary events. 
The major ocean currents in the region--the North 
Equatorial Current flowing westward, the Countercur- 
rent flowing eastward, and the South Equatorial Cur- 
rent flowing westward again--were very persistent and 
stable, and changed only slowly throughout the experi- 
ment. Only a few eddies were found in the North Equa- 
torial Current and even fewer in the South Equatorial 
Current. Most of the faster variability was concentra- 
ted in the equatorial zone between 5°N and 5°S. 

Real-time ship and aircraft data were used to moni- 


tor the changing thermal structure across the Counter- 
current. It was very strong in February 1979, when 
the 20-degree isotherm rose by 110 m across the cur- 
rent and the divergence along 10°N was very intensive. 
The current strength decreased steadily until the end of 
May, when the corresponding slope was less than 30 m. 
It then increased again to more than 100 m in September, 
and remained that strong until February 1980. Trans- 
ports in the Countercurrent during 1979 changed from a 
maximum of 35 million m3/s to a minimum of only 5 
million m3/s. 

Direct measurements of the Equatorial Undercurrent 
have found transports which are higher than ever mea- 
sured before. This subsurface current flows east be- 
tween about 50 and 250 m depth symmetrically about the 
Equator between approximately 3°N and 3°S, with a max- 
imum speed of about 1.5 m/s. The maximum transport 
measured was 70 million m°/s, and transports above 60 
million m3/s were sustained for at least 3 mo. These 
maximal transports in the undercurrent were found at 
the same time that the Countercurrent was weakest. The 
current meter moorings anchored at the Equator con- 
firmed the strong, consistent eastward flow of the under- 
current, 

The trajectories of ocean circulation were deter- 
mined by means of satellite-tracked drifting buoys. 

The six buoys launched in the Countercurrent in July 
drifted 4,000 km to the east before they turned north 
in December and entered the westward-flowing North 
Equatorial Current. Their average speed in the Coun- 
tercurrent was 40 km/day, and they remained together 
as a group. 

Evaluation of all the data collected during the Exper- 
iment will take several years. The ocean's response 
to the variable atmospheric forcing will be studied, com- 
puter simulation of this response will be made and test- 
ed against the observations, and methods will be devised 
to monitor the changing ocean circulation by simple ob- 
servations. 


HAWAIIAN WIND TURBINE DEDICATED 

On July 3 officials from NASA, Department of En- 
ergy (DOE), Westinghouse Electric Corporation, and 
the Hawaiian Electric Company gathered at Kahuku 
Hills on the Island of Oahu to dedicate an experimental 
200-kW wind turbine for the generation of electricity. 
Now, the energy in the ocean breezes off the north 
shore of Oahu, known for producing giant waves for 
this country's best surfing, will be captured and con- 
verted into electricity. 

The wind turbine was designed for DOE by NASA's 
Lewis Research Center in Cleveland. It was built by 
Westinghouse Electric Corporation under contract to 
NASA and will be operated by the Hawaiian Electric 
Company, which will collect test data on the perfor- 
mance of the wind-turbine system. 

DOE expects wind energy to be economically at- 
tractive in the near future. The goal is to develop 
better and less-expensive wind turbines that can gen- 
erate electricity at costs comparable to conventional 
power plants. 

Wind turbines are placed at utility sites to deter- 
mine the performance and economics of wind-energy 
systems interconnected with conventional power plants, 
supplying power through existing utility lines. Test 
data collected helps make decisions concerning future 
design, location, and operation of wind-energy systems. 
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The machine at Oahu, which has been named Makani 
Huila (wind wheel), has two rotor blades spanning 125 ft 
and producing 200 kW of electric power at windspeeds 
between 18 and 34 mi/h. At these windspeeds, it can 
provide power for 100 average homes. 

An automatic control system, located at the wind- 
turbine site, monitors wind direction and rotates the 
machine so that the rotor is properly alined with the 
wind. The control system brings the machine up to 
speed and locks it into the utility power system when- 
ever the windspeed rises above 8 mi/h. 

Between 8 and 34 mi/h, the control varies rotor 
blade pitch in order to control power output. If the 
windspeed is above this span, the control system "fea- 
thers" the blades to shut down the system. During 
these periods, the conventional power plant picks up 
the load. 

Hawaii is actively investigating large wind-energy 
systems as well as other forms of alternate energy, 
because the State is 95-percent dependent on oil. The 
Hawaiian Electric Company now imports oil from Indo- 
nesia, the Middle East, Alaska, and the U.S. West 
Coast to service the Island's electric power needs. 

The Hawaiian installation will be the fourth such fed- 
erally sponsored 200-kW wind machine tested at a util- 
ity site. The other machines are at Clayton, N.M.; 
Culebra, P.R.; and Block Island, R.I. A larger 2,000- 
kW experimental wind turbine is at Boone, N.C. The 
first of a cluster of three 2,500-kW machines is sche- 
duled to be installed at Goodnoe Hills, Wash. , late this 
year on the Bonneville Power System. 


DROWNING VICTIMS SHOULD NOT BE GIVEN UP FOR 
DEAD TOO SOON 

NOAA is urging that apparent drowning victims not 
be given up for dead, even though they have been under 
water a long time. A NOAA-sponsored study at the 
University of Michigan under its Sea Grant Program 
showed that persons often thought beyond assistance 


can be revived and can recover without brain damage. 

In one instance, Michigan researchers found this 
true for a victim who had been submerged for 38 min. 
Previously, it was thought that anyone under water for 
longer than 4 min suffered irreparable brain impair- 
ment. 

The Michigan study concluded that the key to saving 
a potential drowning victim is aggressive and sustained 
resuscitation. The researchers also found that water 
temperature is an important factor in reviving drown- 
ing victims. Those who had been pulled from water 
with temperatures below 70°F had the better chance of 
being revived. 

A review of 25 cases showed that 20 victims who had 
been submerged for more than 5-1/2 min in water below 
70°F recovered fully when given immediate and contin- 
uous resuscitation. The victim who had been below 
water 38 min was one of these. 

The researchers found that when victims fall into 
cold water, changes occur in the body's metabolism, 
and all oxygen remaining in the system automatically 
goes to the heart, brain, and lungs. This reflex, 
known as the "mammalian diving reflex," is a phe- 
nomenon peculiar to mammals. 

The Michigan study cited the case of a young child 
who fell head first into his diaper pail while his mo- 
ther was in another room. When she discovered the 
youngster 10 min later he appeared dead. He had no 
pulse, his pupils were fixed and dilated, and he had 
turned blue. The mother began resuscitation and con- 
tinued it until medical aides arrived. At the hospital 
more extensive assistance was given the youngster who 
survived and had a full recovery. 

The Michigan researchers emphasized that drown- 
ing victims often appear dead when they are not. Thus, 
resuscitation should begin immediately, using any of 
the standard techniques taught by the American Red 
Cross, Heart Association, or other organizations, and 
should continue until medical assistance arrives. 


LETTERS TO THE EDITOR 


MARINERS WEATHER LOG HELPS IDENTIFY FLOATING OBJECT 


The text below was excerpted from a letter from 
Captain E.H. Gregson of the motor vessel ORBITA. 
A copy of the letter was sent to the NOAA Data Buoy 
Office for their information. 


June 29, 1980 


trades which don't receive them. This morning I looked through it and trans- 
mitted the following cable to NMR for NMF: 


yTTT age of 1653/28th sighting floating object in position 
29°08'N, 70°42" W, it was similar to buoy shown in photograph page 381 of the 
Mariners Weather Log November 1979, Vol. 23, No. 6. It was floating in a 
similar position to that in the and the red and yellow sections were 
similar to the buoy markings on page 379. Master." 


This explained the floating object and we now know that it was a buoy. Figure 
8 on page 380 shows the drift of the buoy from Station 41001 and is much farther 


north of "our" buoy. The May 1980 Pilot Chart of the North Atlantic shows north- 
northwest drift for the current, so it is difficult to say where this buoy might have 
come from. 


The Editor 

Mariners Weather Log 

National Data Center 
EDIS/NOAA 


If you wish to communicate further on this, I will list my address. If you hap- 
Washington, D.C. 20235 pen to mention this in the Log, I would be pleased to receive a copy. Over a num- 
ber of years I have always found the Log very interesting and informative. The 


Dear Sir, above incident certainly confirms this. 


While on passage from Bermuda to Freeport, Bahamas, the Second Officer 
sighted an object in the water at 1300 local time June 28. After closer inspec- 
tion, the fi ing TTT was transmitted to NMF Norfolk at 1653Z: 


This vessel is a British Voluntary Observing Ship as you will see from our 
weather reports. We also participate in AMVER. 


With best wishes, 


"CQ All ships 1707Z and VRT Bermuda Radio 1720Z 28th. Position 29°08'N, 
70°42'W, at 1630Z passed floating object approximately 12 ft in diameter. Top 
pink and rusty, possibly 5 ft in depth with red and yellow sections. Easterly 
drift. Danger to Navigation Master." 


— E.H. Gregson 
. ORBITA 
Steam Navigation Company 
Wheelwright House 
157 Regent Road 
Liverpool, England L5 9YF 


I joined the vessel recently and came across a copy of the November 1979 
Mariners Weather Log. It is some time since I have seen a copy, being on 
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The following 
Robert Baskervil 
Master of the OL 
Mr. Baskerville. 


SHIP ENCOUNTERS EDDIES 


interesting correspondence between 


National Weather Service, 
New York, NY 10020 


Dear Sirs, 


ished abruptly and course 
From 1600 to 2000 hr, 


Apparently, we passed 


satellite receiver system 


Yours faithfully, 


M. Horjus 


c/o Norton, Lilly & Co. 
Bermuda Container Line 
90 West Street 

New York, NY 10006 


Mr. Robert W. Baskerville, Jr. 
Port Meteorological Officer 


On June 17, 1980, on our regular service from Bermuda to New York, 
course 317 degrees, speed 11.75 kn, we experienced very extreme water 
surface conditions in location 36°N, 68°W. This is 150 mi seaward of the a 
northwall of the gulfstream. 


As you will notice from the enclosed figure, from 1200 to 1600 hr, we 
experienced a strong easterly set, caused by unexpected current. Duri 20°° 
this time winds were from the southwest, force 4, slightly rolling ship. 

After 1600 hr, rolling increased all of a sudden to very heavy 35 degrees 


to each side, and at 1640 hr we had to adjust course to 303 degrees to try 
to stay away from too heavy rolling. At 1900 hr, this heavy rolling dimin- 


Please send us a fotocopy of a satellite-observed analysis of the gulf- 
stream of this date to enable us to verify this. We do not have a weather 


Thanking you in advance, I remain, 


Master, cmv OLEANDER 


New York, June 19, 1980 (figs. 40 and 41). 


encounter with rough sea conditions in mild weather as 
le, PMO, New York, and M. Horjus, they passed through or near two cold cyclonic eddies on 
EANDER, was forwarded to me by the east side of the Gulf Stream. Bob sent the Master 
The letters concern the OLEANDER's a copy of the June 18, 1980, Gulf Stream analysis pro- 
duced by the National Environmental Satellite Service 
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Ms. 


NOAA 


© 
was set again to 317 degrees. 
we gained 8 mi on distance. 


the right side of a small and strong cold eddy. 


on board. 


OLEANDER 
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Figure 40.--The track of the OLEANDER. 
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Figure 41.--The Gulf Stream analysis produced by NESS for June 18, 1980. 
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MARINE WEATHER REVIEW 


The Smooth Log (complete with cyclone tracks, climatological data from U.S. Ocean Buoys, and gale and 
wave tables) is a definitive report on average monthly weather systems, the primary storms which affected 
marine areas, and late-reported ship casualties for 2 mo. 
weather for 2 more recent months, prepared as soon as the necessary meteorological analyses and other data 
become available. For both Smooth and Rough Logs, storms are discussed during the month in which they 
first developed. Unless stated otherwise, all winds are sustained winds and not wind gusts. 


The Rough Log is a preliminary account of the 


MOOTH LOG, MARCH 1980--This was a maverick 
month as far as matching climatology was con- 
cerned. The best match with the storm tracks was 

- from the central United States northeastward across 
the Maritime Provinces. The storm tracks over water 
were widely diffuse. The most prominent track was 
from off the U.S. East Coast eastward to the United 
Kingdom. There were many minor tracks including 
over the Labrador Sea, over the Denmark Strait, Cape 
Race to Iceland, into the Iberian Peninsula, and over 
the Mediterranean. 

The climatic sea-level pressure pattern shows the 
Icelandic Low southeast of Kap Farvel with a minor 
Low near Nordkapp. The Azores High is far south 
near 27°N, 35°W. This month the Icelandic Low at 
1007 mb was over southern Iceland with a secondary 
1010-mb Low south of Cape Race. The Azores High 
at 1022 m 


Figure 42.--March sea-level pressure chart. 


The anomaly that was most indicative of this month's 
weather over the primary shipping lanes was a plus 9- 
mb center near 50°N, 30°W. Western Europe was host 
to the largest and deepest negative anomaly center of 
5 mb. 

The upper-air pattern at 700 mb was a very close 
match to climatology. The primary low center was 
over Baffin Island with a long-wave trough south from 
Cabot Strait. Several minor troughs over Europe 
formed that long-wave trough with more ridging than 
usual over the central ocean. These features were 


Smooth Log, North Atlantic Weather 
March and April 1980 


reflected by a positive anomaly center over the central 
ocean and a negative one over Europe, matching the 
sea-level anomaly pattern. 

During the first 2 weeks of the month, the Azores 
High was normally located with the cyclones traveling 
northeastward over the western and northern oceans. 
The third week of the month the High pushed north- 
ward over Greenland with the cyclones traveling a sou- 
thern track. The fourth week the High moved over the 
Sahara with little influence over the shipping lanes, ex- 
cept the Mediterranean Sea. 


Extratropical Cyclones--The first storm was over New- 
So on i lst. There were some 40-kn gales. 
The front had just passed the GULF TRADER (36°N, 
60°W) and had only 25-kn winds, but she was slam- 
med by 33-ft swells. At 1200 the storm's pressure 
had plummeted to 959 mb off Hamilton Inlet. There 
was a report of winds of 50 kn from the northern 
tip of Newfoundland. On the 2d the OSA OSTEND at 
47°N, 49°W, found 45-kn winds with 33-ft swells. At 
1200 the swell waves had increased to 39 ft. The 
winds were generally in the 40-kn category. On the 3d 
the storm was moving through the Davis Strait and out 
of range of most ships. 


Monster of the Month--A series of frontal waves moved 
across Florida from the Gulf of Mexico on the 1st. This 
one persisted as it reached the Gulf Stream. Late on 
the 2d the AMERICAN HERITAGE at 37°N, 72°W, en- 
countered 33-ft swells out of the northeast. At 0000 

on the 3d the MOBIL LUBE and USNS MAUMEE were 
both near 35°N, 75°W, with 45-kn gales and waves as 
high as 25 ft. In 12 hr the central pressure plun- 
ged 20 mb to 972 mb near 35°N, 70°W. Two ships 
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south and west of the center had 50-kn winds. The AN- 
CHORAGE and MORMACSKY both had waves over 40 ft, 
with the latter reporting 70-kn winds. The GYPSUM 
BARON called the winds 78 kn near 36°N, 75°W, and 
the EL PASO ARZEW (32°N, 70°W) estimated they were 
63 kn. AU.S. ship was pounded by 43-ft waves on the 
4th. 

This storm gave the Eastern Seaboard a rough time. 
Ports from Wilmington, N.C., to Norfolk, Va., were 
closed due to heavy snow and high winds. Winds over 
60 mi/h hit the ports with snow depths over 2 ft. 
Elizabeth City, N.C., had 25 in on the ground. 
Norfolk, Va., had 14in. Hundreds of cities in the east- 
ern third of the nation south of latitude 40°N set new 
record cold temperatures. The U.S. Coast Guard was 
very busy with many ships in distress. The 3,018-ton 
MOUNT HORIZON was last sighted near 25°N, 79°W, on 
the 1st. A U.S. Navy vessel found lifeboats from the 
ship near Cape Hatteras on the 5th. The following ships 
(in no particular order) had damage or other heavy-wea- 
ther problems. The tug FREDERICK E. BOUCHARD 
parted tow with barge No. 125; the SEA~-LAND VEN- 
TURE lost her rudder, and the tug PATRICK R. MCAL- 
LISTER tried to assist and also lost her rudder; the 
HEIDE MORAN towing the BAY STATE parted tow; the 
HEROIC and RIO AMAZONAS had cargoes shift in 25-ft 
seas and 45-kn winds; tug MEDALIE B. was disabled; 
ROBERT CRAIG broke her mooring at Norfolk; the 
ABUL KALAM AZAD, SOUTHWEST CAPE, and the 
DRAKE SEA broke main masts; and the CORREGIDOR 
suffered damage. The 180-ft CGC CONIFER fought 50- 
kn winds and 50-ft seas to reach the RIO AMAZONAS 
with 34 people aboard. 

The 0000 analysis of the 5th indicated the 980-mb 
LOW at 44°N, 52°W. A new center had formed 300 mi 
to the north-northeast and on the 1200 analysis was the 
only center left. On the 6th this LOW was 966 mb, and 
OWS Charlie measured 45-kn winds and 26-ft seas. The 
storm generated winds over 40 kn and waves up to 25 ft 
as it passed south of Iceland. On the 7th both Lima and 
Romeo had 30-ft seas. Ships off Lands End were find- 
ing winds over 50 kn and waves up to 40 ft. The CLAN 
MACGILLIVRAY (49°N, 08°W) reported 70-kn winds, 33- 
ft seas, and 49-ft swells. 

The 7,706-ton GRACE FIVE suffered heavy-weather 


damage and crew injuries on the 6th and 7th. The18,048- 


ton tanker TANIO broke in two early on the 7th off Ile de 
Batz. As the storm moved over the North Sea, it drop- 
ped from the race. 


This storm came out of the central United States. It 
moved across the Great Lakes on the 5th. On the 6th 
and 7th there were isolated gale reports as it moved 
toward Greenland. At 1800 on the 7th the storm was 
near Kap Farvel. The CAST SEAL (50°N, 36°W) was 
slammed by 80-kn winds and 20-ft waves. The BRUAR- 
FOSS (52°N, 42°W) fought 60-kn westerlies. At 1200 

on the 8th a Danish ship south of Iceland found 60-kn 
winds. Lima had 45 kn and 26-ft seas. The LOW mov- 
ed against the Greenland coast on the 9th and circled 
back south of the Denmark Strait, where it remained 
stationary on the 10th, 11th, and 12th. Several tran- 
sient LOWs moved into its zone of influence during this 
time, and the winds increased to 50 kn and more with 
waves over 20 ft. 


In the middle of the month high pressure dominated the 
central ocean. There was a large cyclone that moved 


over the Labrador Sea, but according to the available 
reports it only produced gales. During the third week 
this high pressure moved northward over Greenland 
and Iceland. At the end of this week small LOWs oc- 
cupied the area between Newfoundland and Spain. Low 
pressure was the predominant feature over the Medi- 
terranean. At the beginning of the fourth week a strong 
LOW moved off the U.S. East Coast. 


This was that storm. It originated over the high plains 
east of the Rocky Mountains. The center crossed Long 
Island at 0600 on the 22d. Winds of 50- to 60-mi/h hit 
the U.S. East Coast from Virginia north to Massachu- 
setts. A Navy ship was off Nantucket with 42-kn winds 
from the east. Buoy 41001 measured 44-kn winds and 
25-ft waves and 44004 measured 47 kn and 28 ft. On 
the 23d several ships had winds over 50 kn from near 
Cape Hatteras to Miquelon Island. At 1200 the VASYA 
KOROBKO (46°N, 48°W) radioed winds of 64 kn out of 
the east. The gradient at this time was tighter to the 
north as a second center had formed. The PIONEER 
CONTENDER, 350 mi east of Norfolk. had 50-kn winds, 
20-ft seas and 30-ft swells. 

On the 24th the two centers were circling each other. 
There were many reports over 40 kn. The CUMBRIA 
had the highest of 52 kn with 30-ft seas and swells, while 
375 mi south of Cape Sable. Several other ships had 
waves near 25 ft. 

On the 24th the first center surrendered, and the 
second one took over. There were several changes in 
centers of circulation as the storm continued eastward. 
There were isolated 50-kn wind reports on the 25th. 
Swell waves north of the center were as high as 25 ft 
and as high as 33 ft south of the center. 

On the 26th at 1200 the 984-mb storm was 350 mi 
off Bishop Rock. A 980-mb LOW was trailing about 
500 mi behind, and a 990-mb LOW was 600 mi to the 
north. These and a LOW southeast of Newfoundland 
were all part of a large cyclonic system. Wind re- 
ports near the Bay of Biscay were in the 40-kn range. 
At 1800 on the 27th the LOW was 991 mb near 57°N, 
02°E. The winds over the North Sea were report- 
ed up to 52 kn with 10- to 20-ft seas. The MATCO 
AVON at 59°N, 02°E, had the highest of 52 kn and 20 ft. 

At 1759 the platform EKOFISIC reported the accom- 
modation platform ALEXANDER L. KIELLAND ( 56° 
28'N, 03°07'E) was listing 50° and in danger of sink- 
ing. Twenty-two minutes later at 1821 the KIEL- 
LAND reported she was sinking and requested help. 
The wind was reported as 55 kn from 125°. Later an 
aircraft reported the waves were 25 ft. One of five 
legs on the platform had failed. Of the 212 persons 
on the KIELLAND, only 89 were rescued. The plat- 
form turned upside down with four of the legs showing 
above the water. 

On the 28th this LOW disappeared over the Norwe- 
gian Sea and the following LOW kept bad weather in the 
area hindering rescue operations. 


The initial LOW formed over the New Mexico-Arizona 
border. Three days later it crossed the U.S. coast- 
line near Ocean City, Md. At 1800 on the 25th the 
first gales with this storm were reported. The HUMA- 
CAO (38°N, 73°W) found 45 kn and 21-ft waves. Sev- 
eral ships were finding waves near 20 ft. On the 26th 
this storm also made a switch of centers. During this 
period the winds were relatively weak. On the 27th 

the maximum winds were near 40 kn and waves 25 ft. 


Late on the 27th the weather started to worsen. On 
the 28th the AMERICAN ARCHER (41°N, 55°W) found 
55-kn winds with 31-ft seas, and the radio report indi- 
cated 57-ft swells. The weather observation log re- 
ceived by mail verified the extremely high swells. 

The SEATRAIN BUNKER HILL reported seas of 39 ft 
near 41°N, 44°W, at 1200. Also, the BIOKOVO, north- 
west of the center, called the winds 68 kn with 33-ft 
seas. 

There was another switch of circulation centers on 
the 29th. At 1200 the new center was 986 mb near 36°N, 
42°;W. The FEDSTEEL (34°N, 41°W) near the center 
had 58-kn winds. The waves had been near 30 ft earlier. 
The winds slackened on the 30th, but there were swell 
waves around 20 ft. The AMERICAN ARCHER found 30- 
ft waves. On April 1 the LOW moved into the English 
Channel. 


This potential storm formed directly over Cape Hatte- 
ras on the 29th. At 0000 on April 1 the storm was 998 
mb near 45°N, 49°W. At 0600 the Canadian station 
CG26 near 46°N, 60°W, reported 45-kn winds from the 
north. At 1800 two ships, the ALGENIB (49°N, 41°W) 
and the FRITHJOF (54°N, 36°W), both had 50-kn winds 
with the former reporting 23-ft waves. The SURENES 
(46°N, 37°W) estimated 44-kn winds with 33-ft swell 
waves on the 2d near the front. At 1200 the 976-mb 
LOW was about 250 mi south of Kap Farvel. The AM- 
ERICAN LEGACY was near the southern edge of the 
circulation, 52°N, 40°W, with 40-kn winds and 20-ft 
waves. The LOW stalled south of Kap Farvel on the 3d, 
and a Soviet ship near 50°N, 44°W, reported 55-kn 
winds and 18-ft seas. 


Casualties--These four ships had weather problems on 
the 1st on the eastern Mediterranean--the ALZAHRAA 
and COMARA contacted at Alexandria; the tug WIMPEY 
SEALION had her tow part in Port Said Roads; and the 
ZEUS sank about 120 mi off Cyprus. On the 6th the 
DONA PAZ (16,244 tons) dragged anchor in New York 
harbor. The 998-ton SUNNY L. had rudder damage in 
a storm off Algeria. The ALCHIMIST ROTTERDAM 
had to return to port after sustaining steering gear 
damage in a severe storm off Corsica on the 8th and 
9th. The night of the 9th the 31,214-ton OLGA TOPIC 
and the tug STACEY BENDY collided in fog in the Hous- 
ton ship channel. 

The CARLANTIC had heavy-weather damage on the 
9th and deviated to Lisbon for repairs. The ARTEMIS 
sustained damage at Bilbao, where weather repeatedly 
slammed her against a pier on the 8th. The ROTTER- 
DAM also suffered minor damage. 

The 2,469-ton MAURICE DESGAGNES developed a 
list in heavy weather 60 mi southeast of Halifax. The 
crew of 22 abandoned the ship, which sank on the 12th, 
and were rescued by the Canadian destroyer HURON. 
The 15,131-ton BAYAMON sustained heavy-weather 
damage on a voyage from New York to San Juan. The 
Greek TITHIS lost anchor and chain at Algiers about 
the 14th. 

The 3,513-ton MARIA had to return to Bilbao on the 
14th due to severe weather. The TUSKAR 2 capsized 
in heavy weather in the Westerschelde. The SEATRAIN 
BUNKER HILL arrived New York on the 18th and re- 
ported losing containers overboard. The 9,088-ton 
VALIANT arrived Baltimore on the 22d with weather 
damage. The 2,156-ton TURHAN BORAY capsized 


in heavy weather on the 27th and grounded near Antal- 
ya. Two crewmembers were missing. The GERMA 
GEISHA (5,300 tons) developed a list with a load 
of grain and sank off the Isle of Wight on the 30th. The 
29, 763-ton HELENUS broke adrift from a berth at Sheer- 
ness in 55-kn gusty winds and struck other ships. The 
VENI arrived Genoa on April 1 with weather damage. 

The EXXON BALTIMORE and the steamboat NAT- 
CHEZ collided in heavy rain and fog on the 29th at New 
Orleans. The tanker SPETSAI arrived Bermuda on the 
29th with weather damage. 

The following vessels had problems in ice. The 
RALPH MISENER was holed by ice near Three Rivers. 
The SARONIC SEA anchored west of Quebec when the 
engine's sea suction pipe became fenced with ice. Two 
ferries with 268 people (MARINE ATLANTICA and the 
FREDERICK CARTER), the JOPA F., and the icebreak- 
ers LOUIS ST. LAURENT and LABRADOR all had been 
stuck in ice for 4 days on the 27th 10 mi outside Sydney 
harbor. An emergency airlift of food was made to the 
ferries. In Europe the EDUARD KAHLER, FEDERAL 
CLYDE, and NORA HEEREN had ice damage. 

Late reports. The AMERICAN ACE bound for New 
York lost containers overboard. The NEU-ULM en- 
countered heavy weather from the 18th to 24th from 
Three Rivers to La Guaira. The CATHERINE encoun- 
tered heavy weather March 28 to April 6 from Rotter- 
dam to Philadelphia with damage. The GOLDEN LI- 
LAC suffered hull damage at Sinoe, Liberia, due to 
heavy swell during the 28th to 30th. The tanker SPET- 
SAI arrived Bermuda on the 29th with heavy-weather 
damage to her hull. 


MOOTH LOG, APRIL 1980--This was an anomalous 
month over the North Atlantic. Neither the storm 
tracks nor the mean pressure pattern resembled clima- 

tology. Normally, there are two major storm tracks: 
one from the Great Lakes to Newfoundland where one 
branch splits into the Labrador Sea and the other con- 
tinues eastward; and the second from off Norfolk to the 
Denmark Strait. This month there were a large num- 
ber of storms over northern Canada. The Great Lakes 
Basin was a favorite area for cyclones, but they tra- 
veled in multidirections. Three storms approximated 
the climatological track along the U.S. East Coast to- 
ward the Denmark Strait. One of the busiest areas 
was the central ocean near the Azores. 

During most of the month there was high pressure 
west of the English Channel. This was reflected in 
the mean sea-level pressure by an anomalous 1027- 
mb HIGH near 51°N,16°W, and in the sparsity of ob- 
servations over that part of the ocean and the LOWs 
near the Azores. The normal 1021-mb Azores High 
was shifted about 900 mi to the west near 30°N, 48°W. 
The Icelandic Low (1006 mb) was displaced from near 
Kap Farvel to the Greenland Sea with a second 1007- 
mb Low west of Iceland (fig. 43). 

The primary feature on the sea-level anomaly chart 
was a plus 13-mb center west of Ireland. Higher-than- 
normal pressure dominated the latitude belt between 
40° and 60°N, with a plus 8-mb center off Cape Race. 
There were two significant negative centers, a 5 mb 
over the Greenland Sea and a 4 mb over the central 
ocean near 34°N, 30°W. 

There were also major differences from climatol- 
ogy in the upper air. The most prominent anomalous 
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Figure 43.--April sea-level pressure chart. 


feature was a high center off Lands End reflecting the 
surface High. The normal trough off the East Coast 
was retrograded to the Great Lakes-Mississippi River 
area. 

. There were no tropical storms this month, and 
none would be expected. 


Extratropical Cyclones--This was a rather quiet month 
with few severe storms. The anomalous high-pressure 
center west of Europe directed many storms far to the 
north and allowed some to form south and west of the 
Azores. 


On the 1st there was a LOW off Norfolk. A ship near 
Cape Hatteras had 45-kn westerly winds. Also, 

the MARIAS TAO-57 at 37°N, 66°W, measured 53- 
kn winds from the northeast with waves of 15 ft. 
By the 2d the storm had moved to 38°N, 50°W. The 
TEMSE had 26-ft swell waves near 35°N, 54°W. On 
the 3d there was high pressure over the Bay of Bis- 
cay, and the storm turned toward the northeast. The 
SEA-LAND VENTURE (42°N, 36°W) had 50-kn winds 
and 36-ft waves. Other ships were finding gales in the 
southerly flow. By midday on the 4th the LOW abrupt- 
ly disappeared. 


This LOW formed north of Quebec in a col area be- 
tween two HIGHs on the 2d. It moved southeastward 
and over water as a very weak circulation until the 
4th, when it suddenly deepened and turned eastward. 
It dropped 14 mb in 12 hr. At 1200 and again at 1800 
three ships had winds over 60 kn. They were the 
SURENES (40°N, 51°W) with 46-ft swell waves, the 
ANCO CHALLENGER (43°N, 48°W) with 33-ft seas, 
and the YTNW which had the highest winds of 68 kn 
and 20-ft waves. 

On the 5th several ships had winds near 50 kn. The 
RAVENSWOOD (37°N, 42°W) had 44-kn winds with 39- 
ft swells. The SEA-LAND CONSUMER (36°N, 43°W) 
had winds of only 40 kn, but the seas were 41 ft. The 
storm now turned southeastward again as a 1038-mb 
HIGH was centered over England. The storm was 
weakening on the 6th. It almost disappeared on the 
9th, but it turned northward as high pressure moved 
eastward over the Continent. Although the LOW deep- 
ened only slightly as it moved northward, it managed 
to survive into the 13th. 


This storm came out of the Midwest and crossed the 


Great Lakes on the 4th. On the 5th the southerly flow 
was off the coast and the LASH ATLANTICO had 45- 
kn gales off Norfolk. At 1200 the LUGWIGSHAFEN 
EXPRESS (37°N, 65°W) found 55-kn southerly winds 
and 30-ft swells east of the front. The LABRADOR 
(46°N, 60°W) had 52-kn southeasterly winds. The 
storm turned northward as high pressure blocked 
further eastward movement. On the 6th the FYLLA 
(61°N, 48°W) had 60-kn easterly winds. On the 8th 

the storm was traveling through the Davis Strait. 
The GRONLAND found 44-kn winds and the KUN- 
UNGUAK (66°N, 54°W) had 52-kn winds with 20-ft seas. 
Later in the day the storm broke into multiple centers. 


This LOW split off on the southeast coast of Green- 
land from a LOW over the Greenland Sea. It drifted 
southward, widening its zone of influence. At 1200 

on the 11th it was 990 mb at 60°N, 33°W. At 0600 that 
day OWS Lima had 44-kn winds from the south. The 
FYLLA, south of Frederikshab, in the northerly flow 
had 52 kn. On the 12th OWS Charlie had 40-kn winds 
and 21-ft waves. On the 13th the storm was on a nor- 
therly track and the RIGG east of the Shetland Islands 
measured 52-kn winds. As the storm crossed Iceland, 
it picked up speed and was over northern Greenland on 
the 15th. 


A heat LOW near Monterey, Mexico, got a shove and 
raced across the Gulf of Mexico to near New Orleans 
at 1200 on the 13th. Thunderstorms along the front 
dumped heavy rain on the Texas, Louisiana, and Mis- 
sissippi coasts on the 12th. Flooding caused by 5 to 9 
in of rain washed out 30 railroad bridges in eastern 
Texas. On the 13th a severe thunderstorm produced 
a 103 mi/h wind gust near Gulfport, Miss., and the 
airport control tower was destroyed. The buoys in 
the Gulf were reporting 20- to 30-kn winds. Late on 
the 13th the PURE OIL at 27°N, 90°W, reported 
northwesterly winds of 58 kn behind the cold front. 
She was reporting squalls at the time. On the 14th 
a station off Yucatan reported 40-kn winds. The 
LOW was moving northward across the Great Lakes 
on the 15th. On the 16th the JOHN DYKSTRA measured 
45-kn winds in the northerly flow over Lake Huron. 


Michigan produced this storm. On the 14th it was over 
the Gulf of St. Lawrence. As it moved over open and 
warmer water, it intensified rapidly. At 1800 the A.T. 
CAMERON on the Grand Banks had 55-kn winds. Sev- 
eral other ships had winds in the 40's. By 0000 on the 
15th the LOW was 980 mb near 45°N, 47°W. The TFL 
DEMOCRACY (45°N, 46°W) measured 45-kn winds. 
The WVFEN located 42-kn winds. The winds and waves 
were picking up. The FRANCISZEK ZUBRZYCKI and 
ATLANTIC CAUSEWAY both had 50-kn northwesterly 
winds with the former fighting 30-ft waves. Forty- to 
fifty-knot winds and waves up to 25 ft continued into 
the 16th. 

At this time high pressure was moving northward 
off Portugal, and the LOW turned southward. On the 
17th the storm was weakened considerably as the HIGH 
built to 1040 mb off Ireland. It no longer existed on 
the 19th. 


This was another LOW that formed over the east coast 
of Greenland in the backwash of another storm. It was 
986 mb on the first analysis on the 17th. The large 
HIGH mentioned previously was centered on latitude 
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Figure 44.--The barogram of the SEA-LAND RESOURCE gives an indication of the depth and strength of the * 


storm. 


50°N between Cape Race and Lands End. At 1200 on 
the 18th the storm was 972 mb near 74°N, 03°W, with 
gales. On the 19th a second center joined the overall 
circulation over Sweden. Strong cold winds were pour- 
ing down from the Arctic over the Norwegian and North 
Seas. Platforms and ships were finding winds ranging 
from 40 to 60 kn. The POLARSIRKEL had 60-kn winds 
below minus 5°C for over 12 hr in the vicinity of 74°N, 
08°W. The waves increased rapidly with many of the 
platforms having waves near 30 ft. One at 64.3°N, 
2.6°W, had 54-kn winds and 43-ft waves. Another at 
60. 8°N, 1.4°E, had 50-kn winds and 49-ft waves. 

By 1200 on the 19th the southern LOW was the ma- 
jor circulation at 960 mb and the original LOW was 
fading. The SEA-LAND RESOURCE (fig. 44) was 
sailing into Bremerhaven on the 20th when her pres- 
rure reading dropped to 994 mb and she suffered 
force 10 to 12 winds as noted on the barogram. A Bri- 
tish reporter called the winds 58 kn and the seas 30 ft, 
but they were subsiding as the storm traveled south- 
eastward and then northeastward. On the 21st it was 
back over the Arctic Ocean. 

The northerly winds with this storm resulted in one 
ship sinking, several damaged with damage to locks and 
dolphins in the Kiel Canal, and coastal damage in the 
Netherlands. The ALTMARK sank off Rotterdam after 
shipping water through a broken hatch. One crewman 
died, one was missing, and three were rescued by heli- 
copter. Ships with problems in the Kiel Canal were the 
JOH GORTHON, DENIZATI, INOWROCLAW, LEOPOLD 
STAFF, and JUNIOR LILIAN, 


This storm was the product of several LOWs, one of 
which was a subtropical LOW which formed off Cape 
Kennedy on the 20th. As it drifted northward and east- 
ward, several other centers materialized. On the 23d 
yet another center was found off Cape Cod which was to 


become this storm. Ships identified as VC24 and CG11 
near Nova Scotia had 45-kn winds from the east at 0600. 
The CHERRY (40°N, 56°W) had 52-kn winds, and the 
SNOW BALL (39°N, 50°W) had 23-ft waves. On the 24th 
at 1200 the circulation had completed its consolidation 
into one center. The HUDSON (46°N, 57°W) found 
48-kn winds. A ship south of the center had 40 kn 
and 20-ft waves. From now until the 28th it appeared 
that the storm would dissipate, but that day it revived. 
A ship at 48°N, 40°W, had 40-kn winds and 23-ft seas. 
On the 30th a British ship found 23-ft swells in the sou- 
therly flow, but the storm center was gone the next day. 


On the 28th a weak LOW moved over the Cape Hatteras 
area and several waterspouts were sighted off the coast 
during the afternoon. 


Casualties--This was the month for ice damage. In the 
early morning of the 2d the Liberian 35,450-ton AMOCO 
CREMONA and the American 7,189-ton MASON LYKES 
collided in fog near the entrance to Galveston Bay. 
Both vessels caught fire. The crew of the AMO- 
CO CREMONA abandoned ship but later reboarded and 
extinguished the fire. The Greek ION encountered hea- 
vy weather on the 4th and diverted to Norfolk. The Da- 
nish JUNIOR LONE struck ice and damaged her hull on 
the 6th at Baie Verte, Newfoundland. Wind, waves, 
and ice forced the COURTNEY BURTON to broach to- 
ward the Duluth ship canal breakwall approaching Du- 
luth harbor on the 8th. The severe conditions prevent- 
ed tugs from helping, and she dropped anchor. The 
Dutch LOOSDRECHT reported heavy weather damage 
at Saint John, New Brunswick, on the 7th. 

On the 10th the Yugoslavian BANIK and the FANTI 
collided during a strong gale at Guyana. On the 11th 
the 748-ton CAPE D'OR was holed by ice and sank near 
53°N, 52°W. The trawler CAPE LA HAVE was holed 
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by ice off Labrador on the 12th. The Canadian Coast 
Guard dropped pumps, and the vessel was able to make 
St. John's, Newfoundland. 

The CHICAGO TRIBUNE (3,595 tons) encountered 
heavy ice near Whitefish Point on the 13th, which cau- 
sed slight cracks in her bow. The 19,160-ton RALPH 
MISENER also suffered ice damage from a large ice 
floe while departing Quebec--day unknown. The2,272- 
ton FORTUNA REEFER suffered heavy weather enroute 
from Savannah to Montevideo. 

The bulkcarrier MEDSTAR put into Cadiz on the 16th 
with weather damage. The 4,145-ton Egyptian AL KA- 
HERAH encountered bad weather with internal damage 
which was reported at Alexandria on the 24th. Late in 
the month the PAUL H. TOWNSEND responded to a dis- 


tress signal from the fishing tug JENNY LOU on Green 
Bay. The tug's engines had failed to start in strong 
seas. The TOWNSEND shielded the tug from the seas 
until the USCG MOBILE BAY arrived. 


Other Casualties--The MAURITIUS II sank on the 
17th off Durban. The crew was rescued by the ALFA- 
RAHIDI. The vessel apparently encountered "Cape 
Rollers" in the Agulhas Current. A number of trawlers 
and fishing vessels were damaged in strong currents in 
the River Quequen, Buenos Aires, after torrential rains. 
Also, the LADY SOPHIE apparently suffered cargo dam- 
age. The South Korean WOLJONG grounded in strong 
winds in the Gulf of Aqaba. 


Smooth Log, North Pacific Weather 
March and April 1980 


qm LOG, MARCH 1980--Many of this month's 
storms had long histories and tracks. The storm 
tracks generally followed the climatological tracks. 
The primary track was from Japan eastward to the 
central ocean and then northeastward into the Gulf of 
Alaska. There was a branch of this track which turned 
northward into the Bering Sea. There was also a track 
out of Asia across Sakhalin Island toward the Bering 
Sea. The major difference between the actual tracks 
and climatology was the absence of a major track onto 
the British Columbia-Washington coast. 

The mean sea-surface pressure pattern (fig. 45) also 
was a close match with its climatic counterpart, except 
the pressure centers were more intense. The Aleutian 
Low at 993 mb was centered near 54°N, 178°E, versus 
1005 mb near 49°N, 170°E. The 1029-mb Pacific High 
was near 33°N, 146°W, very near its 1022-mb clima- 
tic counterpart. 


Figure 45.--March mean sea-level pressure. 


The anomalies were closely collocated with the pres- 
sure centers. A negative 15-mb center was near 57°N, 
176°W, not far from the Pribilof Islands. A plus 7-mb 
center was at 37°N, 149°W. 

In the upper air at 700 mb there were two centers, 
rather than the normal one center over the Sea of Okhot- 
sk, They were just east of Kamchatka and at 180° about 
latitude 55°N. 


The climatic wave chart shows an area east of Mys. 
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Lopatka with a 10-percent chance of waves greater than 
20 ft. The 5-percent frequency isoline covers a large 
area off Japan, the Kurile Islands, and the southwestern 
Bering Sea. 

There were no tropical storms this month. The first 
one of this year has yet to form. 


Extratropical Cyclones--This storm came off the Asian 
continent on the Ist. At 0600 the ANCO TEMPLAR had 
50-kn southwesterly winds just prior to frontal passage 
near 33°N, 137°E. The waves were 26 ft. The SEA- 
WAY EXPRESS was sailing on the Japan Sea with 
winds of 47 kn and seas of 16 ft. At 0000 on the 

2d the storm was 972 mb near Ostrov Urup. At 40°N, 
148°E, the SHINZUI MARU reported 78-kn winds with 30- 
ft waves. Several other ships in the southwest quadrant 
were hit by winds of 50 kn or more. Two of the Kurile 
Islands measured winds near 40 kn. At 0600 the PRESI- 
DENT KENNEDY estimated the winds at 60 kn near 42°N, 
151°E. 

The EASTERN MOON was doing a fine job of reporting 
and on the 3d had 50-kn winds with 25-ft waves at 44°N, 
163°E. Another ship closer to the LOW had 33-ft swell 
waves. The LOW was over the Bering Sea on the 4th. 
The winds had quieted down, but 20- to 25-ft waves were 
still around as found by the MARSEILLE on the 4th and 
5th. The LOW disappeared over Saint Lawrence Is- 
land on the 6th. 


A Tehuantepecer. On the Ist at 1200 the analysis show- 
ed a front along the U.S. Gulf Coast with a 1049-mb cold 
HIGH centered west of Minneapc’is, Minn. The gradient 
over the Gulf of Mexico was very weak with generally 
southerly winds. Within 12 hr the front had plunged past 
Veracruz on the Mexican coast, where it slowed in its 
southerly movement. The cold air piled up against the 
mountains of southern Mexico prior to spilling over the 
Isthmus of Tehuantepec into the Gulf of Tehuantepec. At 
1800 on the 2d the DELTA AFRICA (16°N, 94°W) report- 
ed 65-kn winds from due north and at this time the waves 
were only 8 ft. At 0600 on the 3d three U.S. Cooperative 
ships mailing in reports had both high winds and waves. 
They were the AMERICAN LIBERTY, 45 kn and 25 ft; the 
OVERSEAS JUNEAU, 60 kn and 30 ft; and the WALTER 
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RICE, 55 kn and 17 ft. They were sailing between 13°N 
and 16°N and 94°W and 96°W. At this time the center of 
the HIGH was 1033 mb near Houston. A few hours later 
the HIGH weakened and retreated northeastward. This 
relieved the pressure over the Gulf, and the winds over 
the Gulf of Tehuantepec returned to normal. 


This storm formed in an inverted trough over Kyushu 
on the 7th. By 0900 on the 8th it had developed into a 
988-mb storm off Tokyo with many ships involved. The 
PEDRO-N (36°N, 141°E) found 60-kn winds. The AME- 
RICAN LANCER nearby had 60 kn with other ships 
close to these speeds. One ship had 28-ft seas. 

The storm was racing eastward, and the TESIRO I 
(33°N, 150°E) had 50-kn winds and 28-ft swell waves. 
The storm continued to sweep eastward with only min- 
imal gales and almost vanished from the analysis as it 
moved over top of the Pacific High. Late on the 12th, 
it suddenly intensified off Vancouver Island. At 0000 
on the 13th the 976-mb LOW was 250 mi west of Cape 
Flattery. The AMERICA SUN was only about 
60 mi south of the center with 55-kn winds, 25-ft seas, 
and 30-ft swells. A Japanese ship 40 mi farther south 
had 60-kn winds. At 1200 the storm moved on shore. 

The 11,559-ton PRESIDENT WILSON enroute to 
Dutch Harbor diverted to Seattle with damage to fore- 
deck containers and structural damage. The 20,187- 
ton FALSTRIA enroute to Seattle lost 12 40-ft con- 
tainers overboard and another 8 containers were lying 
on their side. 


This LOW came out of China on the 8th. The storm 
paralleled the south and east coast of Japan. By 1200 
on the 10th it was 976 mb east of Hokkaido. The SIL- 
VER STAR had 60-kn winds and 26-ft waves at 0000. 
During this storm on the 10th, 11 U.S. Cooperative 
ships mailed weather observation forms to the National 
Climatic Center with recorded winds greater than 40 
kn. The WASHINGTON WOOD measured winds of 60 kn 
with 36-ft seas near 41°N, 149°E. On the 11th the SUN- 
NY PIONEER (43°N, 154°E) had 41-ft waves, and the 
PRESIDENT MADISON (42°N, 150°E) found 55-kn winds. 
The storm was 960 mb near 49°N, 151°E. 

The BELLMAN (42°N, 146°E) was battered by 33-ft 
waves and 65-kn winds at 0600. Twenty-foot waves 
were as far south as latitude 34°N. The YOUNG SKY 
(45°N, 150°E) called the swell waves at 56 ft. Winds 
over 50 kn continued into the 12th, and the NATALIE 
BOLTEN (40°N, 147°E) had 39-ft swells. Several 
others had waves as high. There were still winds up 
to 50 kn and swell waves to 33 ft on the 13th, but they 
decreased late in the day with this center falling apart 
on the 14th. 


This was a short-lived storm. It was first found as a 
frontal wave on the 1800 analysis of the 11th between a 
LOW over the south coast of Alaska and the Pacific 
High’. The Pacific High was retreating southeastward 
and weakening as the storm moved over its top. By the 
0000 analysis of the 13th the pressure had dropped to 
978 mb off the Washington coast. It was a small but in- 
tense storm. Buoy 46005 measured 41 kn at 2300 on the 
12th and 46 kn with 21-ft seas at 0200 on the 13th. At 
0000 the AMERICA SUN about 300 mi west of Portland 
measured 56-kn winds with 25-ft seas and 30-ft swells. 
Three hundred miles south of the center another ship 
had 20-ft seas. By 1200 the storm's center moved over 
Vancouver Island and the next day was lost in the moun- 
tains. 


Another storm from southern Japan. It also traveled 
east-northeastward, and by the 14th gales were blow- 
ing in the warm sector. At 0000 on the 15th the 980- 
mb storm was at 38°N, 152°E. Two American ships, 
the SEALAND FINANCE and PRESIDENT GRANT, 
were inside the 1000-mb line with 55- and 45-kn winds, 
respectively, and 33-ft swells. A ship farther south 

at the front had 34-ft swells from the south. At 1800 
the EAGLE ARROW (40°N, 167°E) reported 60-kn winds, 
and at 0000 on the 16th the NAIRNBANK (43°N, 175°E) 
had southerly 60-kn winds. The VAN WARRIOR (53°N, 
171°E) was north of the center with a pressure of 976 
mb, 55-kn winds, and 30-ft waves. Others were having 
waves over 25 ft. At 0000 on the 17th the storm was 952 
mb at 50°N, 170°E. The higher winds were near 50 kn 
with waves near 30 ft, but at 1200 the TOYOTA MARU 
No. 12 (49°N, 158°E) reported 80-kn winds. 

This was a large storm, and there were several 
troughs in the circulation. It was the only major low- 
pressure center north of latitude 20°N. Its circulation 
reached from Japan to British Columbia. Now the ma- 
jor problem seemed to be high waves. The MANHAT- 
TAN near Queen Charlotte Sound had 33-ft waves. The 
BUNGA MELAWIS in midocean had 30-ft waves. Small 
frontal waves were starting to form on the periphery. 
On the 19th the SIMBA (42°N, 177°E) measured 70-kn 
winds. The STREAM HAWSER measured 38-ft swell 
waves. One of the frontal waves quickly developed and 
by 1200 became the primary center of circulation. The 
sea state analysis indicated an area several hundred 
miles wide of seas greater than 20 ft near 50°N, 170°W. 
The fishing fleet along the Alaska peninsula was hard 
hit. Among others, the ALEUT PACKER radioed WBH- 
29 Kodiak of southeasterly winds of 50 kn gusting to 60 
kn in Dutch Harbor. The KALUPEIO in Fox Bay report- 
ed 40 kn gusting to 60 to 70 kn. These high winds con- 
tinued into the 21st, with the KIMBERLY and OCEAN 
BOUNTY calling the gusts up to 80 kn. On the 21st the 
PRESIDENT PIERCE was north of Umnak Island with 
55-kn southwesterly winds, 30-ft seas, and 36-ft swells. 
The 966-mb center was near Saint Paul Island. The 
LOW started to rapidly fall apart on the 22d as it approa- 
ched the Bering Strait. 


This LOW came out of the central ocean east of the 
last LOW. At 0000 on the 16th it was 980 mb near 
52°N, 158°W. The winds were in the gale category. 
At 1200 a ship near 52°N, 131°W, had 58-kn winds. 
At 0000 on the 17th possibly the same ship had 40- 
kn winds and 41-ft swell waves near 52°N, 130°W. 
On the 17th it stormed ashore. 


A frontal wave came out of the Sea of Okhotsk on the 
20th. It traveled southeastward, then turned northeast- 
ward on the 22d when it became a threat to ships. The 
PRESIDENT HOOVER found 33-ft waves near 35°N, 
168°E. At 1800 the HARUNA MARU (42°N, 176°W) mea- 
sured 56-kn winds. On the 23d a ship near 46°N, 170°W, 
reported 55-kn winds and 30-ft swells. The JAPAN 
ACACIA radioed winds of 50 kn with 30-ft swells. The 
storm disappeared over the Gulf of Alaska on the 25th. 


Thus far this month four out of four storms that de- 

veloped near Japan had been severe storms, and this 
one was no exception. It was also a rapid developer. 
Within 24 hr after its first analysis the LOW was 988 
mb near 39°N, 150°E, at 0000 on the 23d. The ANCO 
SOVEREIGN (34°N,148°E) was sailing into 60-kn winds 


and 41-ft waves. The OCEAN VENUS was sailing 
southward with 70-kn winds and 26-ft westerly waves 
against her starboard beam on the 24th. The LOW 

was now 960 mb at 0000. The HOEGH BULLAREN at 
45°N, 175°E, had 60-kn winds and 26-ft waves at 0600. 
Wind reports over 50 kn continued into the 25th. The 
SANKOSUN at 48°N, 171°W, was battered by 39-ft waves. 
At that height they did not try to differentiate between 
sea and swell. The RED ARROW measured 55-kn west- 


erly winds at 0600 near 49°N, 170°W, and reported the 
seas as 62 ft. The wind-wave analysis showed a large 
area of high seas centered on 48°N, 170°W, with a max- 
imum of 27 ft. According to the analysis, seas over 

20 ft covered an area bounded by latitudes 45° to 51°N 
and longitudes 163° to 177°W (fig. 46). 


Figure 46.--The sea-wave analysis for 1200 March 25 
shows seas higher than 27 ft. 


The storm was now decreasing in size and intensity 
as it moved over Bristol Bay on the 26th. The RED 
ARROW (48°N, 164°W) was now reporting only 37-kn 
winds and 39-ft seas. There were several ship re- 
ports near 50 kn and wave reports of 33 ft south of 
the Alaska peninsula. Among these were the CRY- 
STAL STAR and VIENNA WOODS. The Alaska fishing 
fleet reported high winds and waves from the 23d to 
the 27th. The storm circled to the west and then south 
to dissipate. 


Yet another severe storm from off the Japanese coast. 
It formed with a developing front on the 26th east of 
Tokyo. By the 27th ships were picking up strong gales. 
At 1200 the NEW GOLDEN PHOENIX (40°N, 164°E) had 
48-kn winds about 200 mi southeast of the center. Winds 
in the gale range continued through the 28th with waves 
of 20 to 33 ft. The NEW GOLDEN PHOENIX was fol- 
lowing the storm and had winds up to 55 kn and waves 
to 35 ft on the 29th. The LOW was 964 mb near 48°N, 
174°W. At 1800 the OGDEN THAMES (45°N, 170°W) 
had 50 kn, 25-ft seas, and 33-ft swells. 

On the 30th and 31st the LOW stalled near 56°N, 
170°W. The PHILADELPHIA (55°N, 138°W) had south- 
easterly 60-kn winds with 20-ft seas and 28-ft swells. 
There were quite a few 20-ft wave reports. The Paci- 
fic High at 1039 mb was elongated north-south along 
135°W early on April 1 and stubbornly resisting move- 
ment. The 986-mb LOW was weakening off Bristol Bay 
but there was a very tight pressure gradient over the 
Alaska and Kenai peninsulas. At 1200 the ALEUTIAN 
DEVELOPER measured 48-kn winds south of Middle- 
ton Island. That morning Anchorage and vicinity were 
hit by wind gusts clocked up to 130 mi/h (113 kn). Dam- 


age was estimated at $20 million. Mobile homes were 
demolished, trees uprooted, roofs ripped from homes, 
aircraft overturned, and vast electrical power outages. 
It appeared that the strong southerly winds were funnel- 
ed through Cook Inlet and the Susitna River Valley caus- 
ing a large increase in speed. By 0000 on the 2d this 
LOW was gone, but another was approaching from the 
west and yet another from the south. 


This storm came out of Manchuria. At 1200 on the 

30th it was over the Sea of Okhotsk with another cen- 
ter to the south of Honshu. The AKAISHI MARU found 
50-kn winds and another ship 23-ft seas with this sou- 
thern LOW. At first it appeared this would be the 
stronger storm, but late on the 31st the northern storm 
absorbed it. At 1200 Ostrov Matua measured 50-kn 
winds. Several fishing ships near the islands had winds 
near 50 kn. The PRESIDENT JEFFERSON loc- 

ated near 45°N, 154°E had 60 kn winds and fought 
39- ft seas. On April Fools’ Day the GOLDENROD had 
following 50-kn winds and 25-ft seas as she sailed north- 
eastward along the Kurile Islands. The storm was tra- 
veling eastward north of the Aleutians on the 2d. The 
PRESIDENT ADAMS was near Seguam Island with 60-kn 
winds. The ALDGATE far to the south (44°N, 177°W) 
had 50-kn winds and 23-ft waves. The fishing vessel 
CLOVERLEAF sank 8 mi north of Sutwik Island. Two 
men were lost. On the 3d the storm disappeared. 


Casualties--The 19, 750-ton bulkcarrier ARIETTA was 
at Kawasaki on the 3d with heavy-weather damage. The 
Honduran LADY SOPHIE reported her hull had been 
holed and it was sinking 54 mi north of Rio Grande bar. 
Heavy deck cargo shifted in bad weather. She later ar- 
rived Rio Grande. On the 4th the 3,139-ton STRAIT 
CONTAINER grounded in fog at the eastern entrance to 
Hong Kong harbor. The RIO CUYAMEL requested a 
heavy-weather-damage survey on arrival at Yokohama 
on the 8th. The 15,980-ton SHUNWIND requested heavy- 
weather-damage survey at Kobe on the 15th. 

The MALDIVE PIONEER was at Taiwan on the 18th 
with weather damage. On the 22d the 3,499-ton KAI- 
FUKU MARU was hit by high waves and overturned near 
the mouth of Beppa Bay. Two of the four crewmen on 
board were killed. The GULF HAWK at Otaru on the 
26th reported weather damage. The 10,369-ton SOKAI 
MARU sailed from Yokohama on the 30th, but returned 
on April 1 after the collapse of wooden car decks in 
heavy weather. Over 300 cars were damaged. 

Other Casualties--The ACT 5 arrived Auckland with 
entire navigational aids including radars and satellite 
antennas severed by a Portainer. The IRON SIRIUS 
reported heavy-weather damage at Sydney on the 18th. 


MOOTH LOG, APRIL 1980--The storms crossing the 

ocean this month appeared to be deeper than normal 
and lasted longer. This is reflected in the strong Aleu- 
tian Low. Climatology indicates the primary storm 
path is from Japan to Bristol Bay. There is another 
track from Asia into the Sea of Okhotsk and yet another 
from south of the Fox Islands that forks into the Gulf of 
Alaska and Queen Charlotte Sound. 

This month the primary track was from Hokkaido in- 
to the Gulf of Alaska, touching the Aleutians at the date 
line. At midocean, about 600 mi south of the Aleutians, 
a secondary track curves into the Gulf of Alaska. Sev- 
eral storms moved toward the British Columbia coast, 
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but were from the south rather than the west. None 
crossed into the interior. 

The climatological normal sea-level pressure chart 
indicates four Low centers of 1009 to 1010 mb from the 
Kenai Peninsula to the Sea of Okhotsk. The Pacific 
High is elongated along latitude 30°N with a maximum 
pressure of 1023 mb. This month the mean analysis 
was more intense with one 994-mb Aleutian Low cen- 
tered about 200 mi south of Kodiak Island. The 1027- 
mb Pacific High had its maximum pressure center at 
32°N, 180°, 1,700 mi west of its normal location (fig. 
47). 
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Figure 47.--April mean sea-level pressure. 


There were two major anomaly centers: a minus 
18 mb near 52°N, 155°W, and a plus 6 mb near 32°N, 
177°E. A third anomaly center that could have af- 
fected this ocean's weather indirectly was a plus 13 
mb over the Arctic Ocean near 79°N, 160°E. 

There was also quite a difference in the upper air 
pattern at 700 mb. This consisted primarily of an 
anomalous deep Low near Unimak Island. This in con- 
junction with the 700-mb subtropical High being 64 m 
higher than normal produced a tighter gradient with 
higher windspeeds. 

Tropical storm Carmen formed over the western 
ocean. 


Extratropical Cyclones--This first storm of the month 
was analyzed off Honshu on the Ist. The SUNNY WE- 
ALTH north of the warm front reported 41-ft swell 
waves. The LOW was moving through the circulation 
of an older system along the Aleutians. On the 3d the 
SPRAY CAP (37°N, 167°W) reported 55-kn winds and 
a ship at the warm front had 20-ft waves. On the 4th 
she was west of the cold front with 58-kn winds. The 
SPRAY CAP was traveling with the storm, but being 
left farther behind. She had 50-kn winds on the 5th. 
The ALSATIA found 20-ft swell waves at 35°N. On 

the 6th the JAPAN ACE (44°N, 133°W) was south of 
the LOW with 45-kn winds and 26-ft waves. The MAN- 
HATTAN off Cape Flattery had 30-ft waves. The AT- 
ROPOS ISLAND farther west had 26-ft waves. On the 
7th the storm died on the rugged coast as the QUADRA 
caught 68-kn winds off the coast. 


This LOW appeared to burst out of nowhere into a full- 
blown storm late on the 6th. The 0000 analysis of the 
7th showed a 980-mb LOW at 46°N, 172°W. Four ships 
had gales between 40 and 45 kn. At 1800 the HIRA MA- 
RU (41°N, 155°W) had 44-kn winds with 33-ft swell 
waves. During the day several ships had winds over 
50 kn. The FORTUNSTAR (46°N, 157°W) measured 52 


kn with 33-ft waves at 1700. At 0500 on the 8th she 
measured 58-kn westerly winds with 43-ft seas and 
swells. Most of the reported winds were in the 40-kn 
range with seas up to 21 ft. The sea-wave analysis 
showed an area of sea waves over 20 ft between 40° 
and 45°N and 150° to 155°W. The LOW was now 964 
mb near 49°N, 157°W. The GLACIER BAY (46°N, 152°W) 
was behind the occlusion with 30-ft swell waves; 300 mi 
south a Japanese vessel had 33-ft swells. The LOW 
a almost as fast as it grew and was gone by 
e 10th. 


This LOW came out of the Sea of Japan and followed 
the LOW above. At 0000 on the 7th it was 992 mb near 
46°N, 157°E. The SOUTH EXPRESS (36°N, 148°E) had 
50-kn winds near the cold front with 20-ft waves. The 
PRESIDENT MADISON had 40-kn winds on the 8th. At 
1200 the SHINSHO MARU (44°N, 164°E), about 450 mi 
southwest of the storm radioed 55-kn winds and 20-ft 
seas. Two ships had 50 kn on the 9th. At 1200 the 
SEA-LAND EXCHANGE was within 1 mb of the storm's 
center. The storm curved southeastward on the 10th 
and immediately started to weaken, but circulation per- 
sisted as it moved over the Pacific High. A secondary 
LOW formed in the northeast quadrant on the 10th and 
intensified as it moved northward. A strong pressure 
gradient developed in the eastern half between the front 
and a HIGH over the coastal mountains. The OGDEN 
THAMES was in this area off the Queen Charlotte Is- 
lands on the 11th and measured 48-kn southerly winds 
with 31-ft waves. Yakutat, Alaska, measured 41 mi/h 
winds with a peak gust of 48 mi/h. The LOW moved 
over the Alaska coast on the 12th and dissipated. 

On the 13th the original storm turned northeastward 
and intensified. A ship near 32°N, 141°W, found 52-kn 
winds, and several others found 40 kn before the storm 
died out over Vancouver Island on the 15th. It had made 
the journey from coast to coast. 


An inverted trough from Asia moved over Japan, and 
this LOW formed over the Kuroshio Current. By the 
10th it was 990 mb off Ostrov Simushir. Several ships 
had gales, and the JAPAN ACACIA (42°N, 168°E) re- 
ported southeasterly 66-kn winds with 20-ft waves. The 
SILVER STAR was in the northwesterly flow (36°N, 
148°E) and measured 60-kn winds driving 26-ft seas. 
On the 11th the pressure had continued to drop to 
969 mb as the storm moved along the Kurile Islands. 
Many ships had gales with several near 50 kn, but high 
waves were their worst problem. The NEPTUNE EM- 
ERALD, NEPTUNE SAPPHIRE, and SINCERE No. 3 
in the vicinity of 48°N, 160°E, all had waves over 30 ft. 
The high winds and waves continued through the 12th 
in the area around 50°N, 165°E. The NEPTUNE SAP- 
PHIRE had 49-kn winds and 43-ft waves, while the JA- 
PAN ACE had 58-kn winds with 39-ft waves. Others 
were reporting waves over 30 ft. On the 13th thestorm 
encompassed two more LOW centers across the Bering 
Sea. A frontal wave was traveling through the southern 
perimeter of the storm and became the primary center 
on the 14th. 


The frontal wave with the previous storm dissipated 
near the Shumagin Islands, and this one formed in its 
wake. The storm was born with isolated gales and 
waves to 20 ft. On the 15th it was curving northward 
to make a cyclonic loop over the Gulf of Alaska. It 


| 
; ; 
4 
| | 


was of little concern until the 17th, when it started to 
consolidate the circulation. The fishing vessels BLU- 


FIN and JUDI B. found winds up to 70 kn with 25- to 30- 


ft swells in the Gulf of Alaska. The MANHATTAN (51°N, 
136°W) was in the southerly flow with 45-kn winds and 
21-ft waves. These increased to 50 kn and 33 ft on the 
18th. The G.B. REED at 52°N, 131°W, had 45 kn later 
in the day. At this time the NORTHWEST ENTER- 
PRISE, POLAR STAR, and WENDY FOSS found winds 
of 40 to 55 kn gusting to 70 kn with waves to 14 ft in 

the vicinity of Kodiak Island and on Bristol Bay. 

On the 19th this was a large 970-mb storm, but the 
winds reported were only minimal gales, except for 54 
kn by the MAPLE ACE off the Queen Charlotte Islands. 
The storm rapidly dissipated on the 20th. 


This storm came out of central Asia and deepened as it 
moved over Manchuria. On the 19th its eastern circu- 
lation reached the Sea of Japan. At 0000 on the 20th it 
was 984 mb over central Manchuria. The southerly 
winds were now east of Honshu. Ships north of Tokyo 
to Hokkaido were receiving winds up to 52 kn, which 
was reported by the OGDEN FRASER. The waves were 
less than 20 ft. 

On the 21st a new center formed west of the Kurile 
Islands and frontal waves were moving over Japan. 
This broke up the circulation, and the winds decreased. 


This LOW was a Japanese export. Twenty-four hours 
after it was first analyzed it was a small tight 989-mb 
storm at 0000 on the 18th. The CRYSTAL STAR was 
sailing east into 33-ft swell waves east of the center. 
The storm passed within 100 mi of the MENELAUS with 
44-kn winds and 30-ft seas. On the 19th the BAHAMA 
MARU (87°N, 161°E) was contacted by 45-kn winds and 
21-ft waves. Several ships had 45-kn winds on the 
20th. On the 21st two Japanese ships had gales as 
the LOW passed between them. The KSBK was near 
Montague Island with southeasterly 60-kn winds and 33- 
ft waves. The storm was 964 mb near Kodiak Island. 
There were still gale reports on the 22d. Later in the 
day the storm deteriorated rapidly as it moved over 
land. 


There were several weak LOWs and frontal waves east 
of Hokkaido on the 22d. This storm developed from one 
of these. Gales were occurring on the 23d. The KA- 
TORI MARU in the warm sector had 43-kn winds. The 
BUNGA MELAWIS (50°N, 175°W) had 50-kn winds from 
the north. On the 24th the SINALOA (48°N, 169°W) had 
50-kn winds and 26-ft seas and a ship near 46°N, 159°W, 
had 33-ft waves. The ORIENTAL CHAMPION (47°N, 
154°W) had only 40-kn winds and 13-ft seas, but the 
swells were 36 ft. The winds continued at about 40 

kn, with several reports of waves over 30 ft along the 
coast. The ARCO ALASKA and HANJIN INCHEON on 
opposite sides of the storm at an average latitude of 
51°N battled swell waves over 33 ft from the south and 
north, respectively. On the 26th the storm was falling 
apart. 


This was a short-lived storm. It formed in a short- 
wave trough late on the 22d near 46°N,150°W. At 1200 
on the 23d it was 986 mb near 49°N, 142°W. There 
were only reports from buoys and OWS Papa at that 
time. At 1800 OWS Papa had 42-kn winds and 16-ft 


seas. Not far away (47°N, 141°W) a ship had 63-kn 


winds and 26-ft waves. 


The LOW above was mov- 
ing into the area, and by the 25th it had completely 
absorbed this circulation. 


Monster-of-the-Month--A long front stretched from a 
LOW near the Fox Islands to the Philippine Sea. On 
the 26th someone snapped the string, and a frontal 
wave formed near 37°N,157°E. By the 27th there were 
gales and heavy rain with the storm. The DAISHIN 
MARU, west of the center, found 54-kn winds. 

By 0000 on the 28th the storm was 972 mb at 43°N, 
179°W. The PRESIDENT GRANT (42°N, 176°E) found 
northerly 55-kn winds with 41-ft swells. Two other 
ships reported winds over 50 kn. At 1200 a ship at 
45°N, 180°, called the seas 41 ft. At 0000 on the 29th 
there were two observations of 78 kn with only one 
ship reporting waves, and these were very low for 
that windspeed. The pressure gradient would not ap- 
pear to support this high wind, but both were posi- 
tioned relative to the center where higher winds gen- 
erally occur, and the pressures and direction fit the 
analysis. One was by the OGDEN FRASER at 48°N, 
155°W, and the other by the PRESIDENT GRANT at 
40°N, 175°W. There is a possibility that the wrong 
wind indicator was used, and the speed was doubled 
in converting to knots. 

On the 30th the LOW was near Kodiak Island. The 
NORSE PILOT was 1,000 mi to the southwest with 30- 
ft swell waves. Another ship was 750 mi to the south- 
east with 23-ft swells. The storm stalled over the 
Gulf of Alaska on May 1 and disappeared on the 2d. 


Tropical Cyclones, Western Pacific--Carmen, first 
tropical storm of the western North Pacific, meander- 
ed into the eastern waters to bring their first activity 
also. She actually began as an active cluster near 4°N, 
178°W, on the 4th. Carmen drifted into western waters 
and began to organize by the 5th. By 1200 she was a 
tropical storm. Twenty-four hours later her winds 
peaked at 60 kn. At this time Carmen was near 17°N, 
177.5°E, and recurving northeastward. She crossed 
into eastern waters on the 7th. The following day 
Carmen dissipated. 


Casualties--On the 5th and 6th storms hit South Korea 
leaving at least nine people dead and over 300 homeless 
due to floods, landslides, and vessel damage. The IN 
WANG No. 2 (4,238 tons) dragged anchor and went 
aground. Fourteen other vessels grounded, capsized, 
or collided in Busan Harbor. The American tanker 
SPIRIT OF LIBERTY had heavy-weather damage re- 
paired in San Francisco on the 9th. The 2,219-ton 


Continued on page 383. 
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U.S. Ocean Buoy Climatological Data 


marcn 
AVERAGE LATITUDE 34.7N 
MEANS AND EXTREMES 


Sumnar 


avcease LONGITUDE 072.30 


March and April 1980 


*1001 


AVERAGE LATITUDE 


(0a 
(02 06) | 
(08 09) | 
401 06) 
(03 09) 


SEA TEMP (DEG C) 17.0 
SEA TEMP (DEG C) -12.1 
PRESSURE (MBAR) 0976.7 


-04.0 
1017.3 


1 


2 
1000.8 (23 09) 


4015.7 


(oa wR) 
(26 21) 
(29 21) 

7 
1029.3 (08 


sree £0 


TOTAL | 262 2166 43.1 34 


16.1 | 23.7 


1.3 100.0 | 20.5 


Day: 
wourR: 


2661 


WAVES & MEAN AND EXTREME 
WEIGHT 2-245 3-345 8-5. 
3 FREQUENCY 23.1 16 


MARCH oar 
AVERAGE LATITUDE 30.36 


(METERS) 
6-7 
2 


NO. 
9.5 1 


2.2 


AVERAGE LONGITUDE 080.00 


or oes: 
MEAN 


WAVES ~ & FREQUENCIES, MEAN AND EXTREME 
WEIGHT <1 


FREQUENCY 6-3 80.6 32.6 


(mE TER 
2-265 3-3.5 4-5. 6-7.5 


#1003 


AVERAGE LATITUDE 20.38 


MEANS AND EXTREMES 
“In 
01.8 


(pa 

TEMP (OEG 

TEMP (DEG Cd 1664 
(DEG C) -17.8 (63 15) 

PRESSUR: 1005.3 (30 21) 


1 


“0168 
1029.0 


AVERAGE LONGITUDE 080.44 


OF | OAYS wITH MEANS AND EXTREMES 


! 
1 
! 6 
! 1008.5 


SSURE ‘ oo) 


TOTAL 22.3 15.0 


100.0 | 14.5 


~00.8 
1015.0 


SPEEO 


WAVES FREQUENCIES, 
WEIGHT 
FREQUENCY 


WEAN AND EXTREME 
1-1.5 
16.3 55.3 25.6 


2-265 O- 765 


(METERS) 


no. 
29.5 ; MEAN 
1.98 


max WIND 
SPEEO: 27 
DIRECTION: 260 Of6 
Oar: “ 


max 2- 


Dart 
AVERAGE LATITUDE 31.76 


summa 


avenase LONGITUDE 079.70 


2.5 3-3.5 8-5.5 


OF WAVE O85: 237 


me TE! 
2.5m (22 15) 


GE LATITUDE 31.7% 


MEANS AND EXTREMES 
103 oo | 
(12 03) 
«02 21) 
(30 21) 


are 00.5 


sea 


TEMP (DEG 
TEMP (DEG 
TEMP “1 

PRESSURE (MBAR) 1003.7 ta 


MEAN 
16.5 


017.0 1030.8 15 18) 


NO. OF | DAYS WITH MEANS AND EXTREMES 
06 ata 
aIR TEMP 
TEMP (DEG Cd 
AIR-SEA TEMP (DEG C) -04.5 
SSuRE 1007.7 


tos 10 


wind - MEANS AnD 
— 


(KNOT 


I-------1 
KNOTS) 


10-1 | 1642 


100.0 | 16.1 


max 
22.2 
21.0 


(on 
os) 
03) 
te co» 
1762 1022.3 (06 15) 


(KNOTS 


NO. OF OBS: 
MAK WIND 

SPEEO: 35 KNOT: 

380 oes 
AY: 


Dat 
AVERAGE LATITUDE 26.0N 


surrary 
AVERAGE LONGITUDE 


AVERAGE LATITUDE 2) 


093.50 


LONGITUDE 093.50 


MEANS AND EXTREMES 


ale «TEMP 
Sta TEMP (DEG 
TEMP Cd 16) 
ESSURE (MBAR) 1008.0 (12 09) 


3 
1 | 
1 1013.8 | 1030.9 


max = “RD 
21.9 


tor 16) 


MEANS AND EXTREMES 


TEMP Cd 15-0 
TEMP (DEG Cd 2166 
TEMP C) -08.5 

SSURE aR) 1002.5 


NO. OF | DAYS WITH 
oes Data ‘pa wee 
(is 069 
(on = 
(18 06 


1 wo. OF 


te 


TOTAL 2565 57.9 1065 


vera : 

13.0 | 21.2 
13.0 | 13.6 
1768 1260 


100.0 | 13.6 


WIND 
SPEED: 29 KNO 
es 


2-265 3-345 
63.2 24.7 


2. 


(METERS) 
7.5 6-965 


nO. OF 
29.8 mee 


WAVES FREQUENCIES, 
METGHT 
= FREQUENCY 


"tan 
3-3.5 


2 


“9.5 29.5 


237 
on 


. 
I max (Oa oBs mean H H 
1468 | 2163 039 232 1 264 30 
18.6 | 2163 «07 21) 1 236 19.6 | 226 30 
| SPEED WO. OF OBS: 232 | sPeeo OF OBS: 226 
pool io 2 33 a7 ; : om 10 2 33 ; 
i 
1865 | 2362 s «202 1066 97 1 2368 19.2 wour: 09 
1 100.0 | 16.8 
229 MO. OF WAVE O85: 228 
31s) 1 2.08 12) 4 
22-2 «13 20.2 | 2365 (26039 | 237 | 30 
1965 | 21-7 (07 18) 20-6 | 2368 (28039 | 237 | 30 
03) 1 O25 «03 15) | 237 30 
16) 1 1023.9 «17 15) 237 3o 
----1 OF OBS: 287 | | sPeco MO. OF OBS: 235 
1 166 8.5 8 1 15.8 1166 MAX WIND ! 68 20.2 § 12-3 
SE 260 609 8 10.5 | 13.8 Dar: 03 set 3 1 2209 13.3 
4.0 1266 4.0 1 2066 | 16.8 wour: 00 20 22.1 1366 : 
TOTAL | 30.2 9.8 100.0 | 13.2 
AVERAGE LONGITUOE 
a 1 1 OF | DAYS WITH 
2268 (22 03) | 105 18) | 
- 19.3 | 2261 «07 18) 406 12) = 
| 
RE 0S 209 Be2 208 13.9 15.2 29.2 1368 SPEED: 23 KNOTS 
20% 808 2568 1 6662 HOUR: o3 s i 15.4 1 15-8 
sv 1.0 6.2 1 16.8 | 16.0 se 1.9 3.8 5.8 | 20.0 
3.9 8.8 468 1 13.5 1768 1.9 1.9 22.0 
4 caun 
92002 
pore 
toa 22.1 1 25.0 «03 21) 1 237 30 
- 23.5 1 24.5 | 27 
237 
| 
x 4 we 1 10.5 1 1268 SPEED: 32 KNOTS 
379 


Oata su 
AVERAGE LATITUDE 26.0N 


#2003 
AVERAGE LONGITUDE 066.00 


WEANS ANC EXTREMES 
HIN HRD 

ams TEMP (0EG Cd 1168 (03 03) | 
TEMP (DEG Cd 25 

TEMP (DEG C) =13 
URE (MBAR) 1008 


430 | 1016.7 


NO. OF | DAYS WITH 
(04 HRD oss | oA 
7 


2761 162 

Te? 1768 2.0 
2.0 

2-0 


20.6 70.9 


NO. OF OBS: 
WAX WIND 
SPEED: 30 KNOTS 
OIRECTION: 320 DEG 
vs oz 
1s 


WAVES FREQUENCIES, MEAN AND EXTREME 
WEIGHT <1 


FREQUENCY 6365 28.7 265 


(METERS) 
2-265 3-345 4-5-5 6-765 6: 


NO. OF WAVE 06S: 
2965 MEAN (0A 


MARCH Oat 
AVERAGE LATITUDE 30.0N 


SummaR 
ave 


42005 
GE LONGITUDE 085.9% 


MEANS AND EXTREMES 
wIN {DA HRD 
AIR TEMP (DEG C) -03.0 (02 15) | 
13.7 15) 1 


o2 -0. 
SURE 100 430 09) | 101 


MEAN max 
1566 
1665 


OF | DAYS WITH 
(0A HRD oats 
21-1 (30 06) 7 1 
18.5 21) 1 
21) 


1030.1 


‘MIND FREQUENCIES, HEANS AND EXTREMES 
SPE! (KNOTS )~ 


[-------] 
Total | SPEED NO. OF OBS: 247 

PEED: 

330. tes 

ODay: 

HOUR: 1s 


9.7 


100.0 1561 


3 OF OBS WITH POTENTIAL SUPERSTRUCTURE ICING 


Oat 
AVERAGE LATITUDE 


SummaRY 
ave 


MODERATE: SEVERE: NONE 


#9002 
LONGITUDE 073.00 


MEANS EXTREMES 
(0a 
AIR TEMP (OEG C) -10.0 
SEA TEMP (DEG Cd 
(DEG 
ESSURE (MBAR) 


(15 06) | 
(22 06) | 


WEAN wax 
(01 09) 03.9 


“0162 
1015-5 


1 NO. OF ; 
toa wed 
10.3 (22 00) | 
06 (16 21) 
04.6 (22 00) 2 
1033.3 (1615) | 248 


WIND - 3 FREQUENCIES, MEANS AND EXTREMES 
SPEE 
1- 2 


ao a 
209 


ne 
cain 
TOTAL 26S 2265 1963 


KEAN 
TOTAL | SPEED 


NO. OF OBS: 


16.0 | 14.3 WAX WIND 
SPEEDO: 31 KNOTS 
DIRECTION: 100 DEG 
ODay: 


2 OF ORS POTENTIAL SUPERSTRUCTURE ICING 


Oat 
AVERAGE LATITUDE 40.8N 


Summary 
a 


MODERATE: 7.4% SEVERE: WONE SOBS: 


RAGE LONGITUDE 068.5u 


MEANS AND EXTREMES 
HIN HRD 

AIR TEMP (DEG C) -0861 

PRESSUPE ' 


(MBAR) 0990.2 422 12) 


1014.9 


| 

09.2 

04.7 


wind - 3 MEANS AND EXTREMES 


2763 8609 2267 165 


20-6 | 17.4 


WAVES - 
WEIGHT “1 
2.8 


EXTREME 
2-265 3-365 9-5. 
3065 2366 2165 


(METERS 
5 6-7. 4 tres 


NO. OF WAVE 
2965 MEAN max 
3 


Obs: 246 


3 OF OBS WITH POTENTIAL SUPERSTRUCTURE ICING 


MODERATE: SEVERE: MONE 194 


APRIL 
AVERAGE LATITUDE 26.0N 


AVERAGE LONGITUDE 086.00 


MEANS AND EXTREMES 
(0A HRI 
AIR TEMP (DEG C) 
SEA TEMP (0EG C) 
AIR-SEA TEMP (0EG 


PRESSURE (MBAR) 1005.6 21 


1015.7 


WIND - & FREQUENCIES, MEANS AND EXTREMES 
(KNOTS 


3265 S768 


SPEEO: 26 KNO’ 
DIRECTION: 200 DEG 
a 

nour: 00 


100.0 | 12.0 


WEIGHT <1 
FREQUENCY 23.2 


5 6-7.5 


NO. OF WAVE O85: 237 
S 29.5 4 WEAN WAX (DA HRD 
16) 


APRIL Oat 
AVERAGE LATITUDE 30.0N 


SummARY 


#2005 
LONGITUDE O85. 


MEANS AND EXTREMES 
(0a HRD 
TEMP 


SURE (MBAR) 1003.2 (13 219 


Days with 

22.3 
2 


12.6 
3e3 
3501 


eo 
= 
> 
rz 


$1.0 


oes 
wour: 15 


apRiL 
AVERAGE LATITUDE 


many 
AWERAGE LONGITUDE 073.0u 


WEANS AND EXTREMES 


AIR TEMP (DEG Cd ! 
SEA TEMP (DEG Cd 
AIR-SEA TEMP (DEG C) -03. ‘ 
PRESSURE (MBAR) 0996.1 (05 O00) | 


2 
1013.7 


1 mo. oF 
(28 
as ov) 
1030.6 «07 18) | 


SPEEO: 30 KNOTS 
OIRECTION: 080 
Dav: 

HOUR: 


GE LATITUDE 


maRY 
AVERAGE LONGITUDE 


#9003 


MEANS AND EXTREMES 


Cc) 
(DEG 

Ten 
PRESSURE 


03.0 
-02.48 
(MBAR) 099143 


23.120 1 1018. 


WO. OF | DAYS WITH 
max (DA HRD oes 


1034.1 «07 15) 


WIND - & FREQUENCIES, MEANS AND EXTREMES 
= SPEEO 


25 
DIRECTION: 320 DEG 
23 

wour: 03 


AND 


$2 
2861 1968 


4 pet 29.5 


wR) 
1.9" (05 12) 


2301 2605 2367 | 2608 237 30 
25-9 | 2667 (29219 31 26-1 | 27-3 (30219 237 30 
1 1026.6 «03 15) | n 1 1023.6 (36 15) 237 30 
| Torac | sPceo NO. OF OBS: 237 
H H 
6.9 166 665 | 1762 3-0 2065 1 1365 WIND 
204 609 9.7 | 15.3 5.9 663 2267 
se 3402 | 15.8 se 1168 167 15.2 
sw | 6.5 13:7 1 22 300 08 663 
aw 205 1463 1 47.7 | 19.3 
1 100.0 | 14.8 TOTAL | 
a 
wean 
1 1866 | 
19.0 | 
= AIR-SEA TEMP (DEG C) -06.9 (14 18) | -00.3 | 
| 1014.8 | 10 
. S.7 1 10.1 12.4 i 201 i 7.9 | 
ww 166 204 ! i 
caun 1 303 10.5 1 200.0 13.2 
o7.6 
06.48 | 
| 
| 
a | @ § 88 Bet 1 1268 WAX 
¥ Sek 307 € 8 Sef 16.0 | 13.8 
SE 260 200 SE | 167 1 13.0 | 10.2 
2263 1 16.4 | 13.8 Sw 1069 1 19.7 | 95 
2.5 2.9 7.8 13.3 . 1065 2.9 1 1568 1 7.3 
; 
(02 06) | | C15 359 237 30 
401 00) | 06.3 (30 21) 237 | 30 
03-6 91 O56 (15 159 | 237 | 30 
201 163 8.0 | 10.7 max WIND 
165 1.5 9.3 | 18.9 DIRECTION: O80 DEG Se | 403 6.3 1 6.9 | 
) 366 5 1 1269 Day: 22 s i 6.8 25.2 10.8 
| - 


MARCH a sun 


AVERAGE LONGITUDE 070.00 AVERAGE LATITUDE 3 


SumMaRY 


AVERAGE LATITUDE 59 AVERAGE LONGITUDE 070.00 


MEANS AND EXTREMES 1 OF | DAYS WITH MEANS AND EXTREMES Oavs 
AIP TEMP (DEG C) (01 06) | AIR TEMP (OEG a7 is) 1760 (28 15) H 30 
SEA TEM (29 15) «07 15) 1565 (30186) | 238 | 30 
EA TEMP (OEG Cd «03 1 27 17 15) 1-00. +3 «05 00) | 238 30 
PRESSURE (MBAR) (22 18) 27 (23 16) | 1016-2 | 1033.0 (08 12) | 238 30 
WIND = % FREQUENCIES, MEANS AND EXTREMES WIND ~ % FREQUENCIES, MEANS AND EXTREMES 
2 NO. OF OBS: 247  22- Tora | OF 
2.0 SPEED: ne | | 
302 DIRECTION: O30 OES Re 
4.0 Dav: set 1.7 
wour: 00 : 
2. Se swt 
268 Se? 2.9 16.0 
767 865 19.8 | 2367 =. 5-0 15.2 | 1502 
Ble? 300 1306 100.0 | 2261 TOTAL | 5.9 8765 143 100.0 H 
WAVES - FREQUENCIES, MEAN AND EXTREME (METERS) NO. OF WAVE 08S: 246 waves IES, =r AND EXTRENE es) 
WEIGHT 1-165 2-265 3-365 6-745 8-945 7965 MEAN «(DA HRD MEIGHT 2-265 3-345 +5 8-9.5 
FREQUENCY 347 2667 2542 2542 1863 1006 3.26 8.0" (23 OO) FREQUENCY 21. 


OF ORS sTTH POTENTIAL SUPEPSTRUCTURE ICING MODERATE: 2.8% SEVERE: NONE 8068S: 


mARCH DaTA Summary 94005 Oata Sunn 
AVERAGE LATITUDE 42.76 AVERAGE LONGITUDE 068.3w AVERAGE LATITUDE 42.76 WERAGE LONGITUDE 068.3% 
C) -09.5 (01099 2 1 SIR TEMP (DEG Cd 617 15) 1s) 
& TEMP (DEG Cd 04.3 (07 SEA TEMP (DEG Cd 05.3 101 06) | 1 237 1 
TEMP (DEG -24.5 (01 12) | 106 03) | 1 TEMP (0EG -05.0 (17 15) -00.3 09.7 237 
PRESSURE (MBAR) 0989.68 (11 18) as iso PRESSURE (23 09) | 1014.6 | 1036.1 ‘er 237 
WIND - FREQUENCIES, MEANS AND EXTREMES wine - 8 
rota | NO. OF OBS: 246 | Tora | sPceo OF OBS: 237 
1 1 WIND 
PEED SPEED: 32 KNOTS 
set Day: 23 
pol iz wouR: 606 
1 
13.0 | 23.5 one ; 
caun 
TOTAL § «1540 2869 1 100.0 2061 TOTAL 16.5 200.0 14.2 
waves -3 ees ne EXTREME (METERS) oF wave 199 waves. FREQUENCIES, MEAN AND EXTREME (mE 
“3.5 8-5.5 6-745 8-945 99.5 “wean HEIGHT C1 2-265 3-365 8-565 29.8 am (oa 
34.9 1628 1661 2 129 8 Facoueucy 8-3 9608 33.1 760 302 1.7 (23 12 


2 OF OBS WITH POTENTIAL SUPERSTRUCTURE ICING MODERATE:15.4% SEVERE: NONE 8908S: 246 


Data Summary #0001 Data 
AVERAGE LATITUDE 5é.0N AVERAGE LONGITUDE 148.00 GE LATITUDE 56.0n 


AGE LONGITUDE 


MEANS ANO EXTREMES MEANS AND EXTREMES i 
TEMP (0EG (14 18) 207 AIR TEMP (DEG 01.7 121 039 | 03-6 0S.2 (20 63) 
TEMP (DEG C) (15 15) cont 207 | Sta TEMP (OEG C) (08 38) os 29 00) 
TEMP (DEG 05.6 (12 159 | -0165 12) AIR-SEA TEMP -02 421 03) | 
ESSURE (MBAR) 0964.2 (16 099 | 1005-2 1021.7 (2? PRESSURE (MBAR) 09: 15) | 
WIND - % FREQUENCIES, MEANS AND EXTREMES WIND - & FREQUENCIES, mE ano exracnes 
| 22- Tota. | SPEED NO. OF OBS: a 1- - 
200 ! 36 1 1365 
ne ! SPEEO: 
set 8 1 30 
s 10.5 ! oo 
sw 8 268 
ww 8 24 3462 1 i267 17 
cari 
TOTAL L662 80.9 3767 1 100.0 | 16. 2166 87.0 23.7 


WAVES FREQUENCIES, MEAN AND EXTREME (METERS OF OBS: WAVES FREQUENCIES AND EXTREME 
WEIGHT <1 2-265 3-365 6-765 9.5 1 ME man 2-245 3-3.5 © s 8-9.5 
FREQUENCY 1066 2766 S303 3.3 1 3.2" 7.5" (26 18) FREQUENCY 30.2 1969 1 2.0" 7.0" 01 12) 


Summa 


ey, 
AVERAGE LATITUDE 42.56 AVERAGE LONGITUDE 


ata sure 


AVERAGE LATITUDE AVERAGE LONGITUDE 150.00 


MEANS AND EXTREMES 


1 
PRESSURE, (MBAR) {0S 12) | 201708 | 203127 239 30 
ue 
set Cay: 
st 363 wour: 42 
TOTAL | 166 2647 162 100.0 | 1561 
ES = % FREQUENCIES, MEAN AND EXTREME (METER 


: 
198.0~ 
1 0. OF | DAYS wITH 
30 
30 
3o 
WO. OF OBS: 
"ax 
SPEEO: 82 KNOTS 
OIRECTION: 190 
Oar: 
wours 
#6002 86002 


Summary #6008 
ave 


oat 
GE LATITUDE 51.0N LONGITUDE 136.00 


APRIL Data 


AVERAGE LATITUDE 51 


MEANS AND EXTREMES NO. OF | DAYS WITH 
wax HRD 


06.4 


(pa wR? 

AIR TEMP (DEG Cd 00.0 (14 GOD | 
TEMP (0EG Cd 05-5 (15 16) | 
(DEG -05.8 oo) | 
(MBAR) 099668 (17 03) | 


MEANS AND EXTREMES 


TEMP (DEG C) 08.0 


SSURE 0979.1 tos i 1008.5 


OAYS WITH 
ata 


- QUENCIES, MEANS AND EXTREMES 


| WEAN 
ToTaL | SPEEO NO. OF OBS: 
= 
6.1 
2-86 | 10.7 
2 1 


16 117.7 
27.5 | 20.2 
19.8 | 16.2 


TOTAL 260 2466 S162 100.0 | 17.7 


AND EXTREMES 
ots 


WIND ~ & FREQUENCIES, MEA 
- 


10,0 5165 3369 3.8 


NO. OF WAVE OBS: 189 
29.5 | MEAN MAX HRD 
1 207" (17 16) 


FREQUENCY $2 29 


WEIGHT 
= FREQUENCY 


(METERS) 


+5 8-9.5 >9.5 4 
1 3-2" 


max 
(28 


maARCH suan 
on 131.0% 


army 
AVERAGE LATITUOE AVERAGE LONGITUDE 


MEANS AND EXTREMES 1 NO. OF 
(Oa HRD MEAN (04 obs 
0766 


OAYS WITH 
DATA 
TEMP (DEG C) (1415) 

TEMP (0EG C) (26 15) | 08.8 
PRESSURE (MBAR) 0999.68 (12 21) | 1016.2 


1033.6 (23 06) 


Da 
AVERAGE LATITUDE 46.0N 


AGE LONGITUDE 131.00 


MEANS AND EXTREMES 


AIR «TEMP (DEG C) 
SEA TEMP (DEG C) 


406 15) | -00.2 
(05 12) § 1013.5 


max (oa 
10.0 (18 15) 
09.8 «30 21) 
(18 15) 
1032.5 


WIND FREQUENCIES, MEANS AND EXTREMES 


MEAN 
ToTaL | SPEEO NO. OF OBS: 


14.2 1368 WAX WIND 
SPEED: 4&3 KNOTS 
DIRECTION: 270 DEG 


1 
os 


8 23.9 | 21.0 


Tota | S266 2765 346 100.0 | 16.0 


AND EXTREME: 
NOTS)= 


15-1 60.3 21.3 3.3 


|-------] 
Tota | 


NO. OF 
2965 ; MEA 


WAVES & FREQUENCIES, MEAN ANC EXTREME (METERS) 
WEIGHT (md 2-265 3-305 9-565 O-765 8-965 


wR) 
FREQUENCY 3865 1206 7.08 «13 03) 


waves - MEAN AND EXTREME (mE 
3 FREQUENCY 3.6 30.7 


TER: 
5S 6-7-5 8-9.5 
201 


Summa #6006 


AVERAGE LONGITUDE 


Oar 
AVERAGE LATITUDE 40.76 137.70 


MEANS AND EXTREMES ! 1 NO. OF | DAYS WITH 
“IN (0a HRD wean wax (0a HRD oes | DATA 
AIR TEMP (DEG Cd (13 15) 
TEMP (0EG Cd) 1065 18) 
AIR-SEA TEMP (0EG (123 15) 
PR 


(26 O03) 
IESSURE (MBAR) 1012.3 (13 35) | 1026-2 H 1038.7 (22 16) 


WIND - % FREQUENCIES, MEANS AND EXTREMES 
I- SPEED (KNOTS) Mi 

tora 


! 
Jel 1260 306 1 
DIRECTION: 310 DEG 
Day: 
wouR: 06 
18.2 
Se? 130, Se? 
1 
TOTAL 21 1 100.0 | 15.0 


2505 1862 


APRIL Oat 
AVERAGE LATITUDE 40.76 


GE LONGITUDE 137.70 


MEANS AND EXTREMES 1 
HRD 
07-0 (06 03) | 

SEA TEMP (DEG Cd 1065 (13 09) | 
TEMP (DEG Cd -03.7 (06 03) | 
HESSURE (HBAP) 099745 (0% 18) | 1015.5 


AIR TEMP (OEG C) 


1267 
11.8 
02.1 


OF | DAYS wITH 
mar (Da oes 


WIND - &% FREQUENCIES, MEANS AWD EXTREMES 
SPEED 


163° 1348 


1 
Total | SPEEO 
= 
1 23.6 


WIND 
Ts 
RECTION: 330 DEG 


oOata #6010 


AVERAGE LATITUDE 46.26 


maARCH 


aay 
AVERAGE LONGITUDE 124.26 


MEANS AND EXTREMES ' NO. OF | DAYS WITH 
HRD (0a HRD oes OATA 
AIR (DEG Cd 04.0 3 
TEMP (DEG OT 
AIR-SEA TEMP (OEG C) -05 (16 219 | 
PRESSLRE (MBAR) 099860 (13 03) | 1017-2 | 1031-2 30 18) 


KNOTS 


33 
KNOTS 
200 
nouns be 


1 13.0 
12.7 


TOTAL | 1062 S706 S601 100.0 1163 


WEAN AND EXTREME (METERS) NO. OF WAVE O85: 241 
3-3-5 s «5 6-9-5 | MEAN max HRD 


2 2.7" 6.5m (43 129 


Data 
AVERAGE LATITUDE 46.26 


GE LONGITUDE 


128.20 


MEANS AND EXTRENES 

AIR TEMP (DEG Cd 
SEA TEMP (DEG Cd 08. 
(MBAR) 0998.0 (05 15) 


OF 
oes 
239 


& FREQUENCIES, MEANS AND 


TOTAL S747 Tel 


|-------1 mean 
TOTAL | SPEEO 


SPEED: 29 KNOTS 
DIRECTION: 1860 
Day: 
woUR 


ERs) 


WAVE O85: 
HRD 
6.5" (06 12) 


AVERAGE LONGITUDE 136.08 
1 1 mo. oF 
MIN (OA HRD | MAX) HRD | 
| (24009 | 3 SEA TEMP (DEG C) 05.8 (09 15) | 06.1 | (0100) 239 | 30 
“00-6 | (01 099 | 207 31 AIR-SE 1 «212 219 1 239 30 
1016-3 | 1038.6 (31 21) | 247 PRE 1 2035.8 (01 00) | 239 30 
a- 1 2a7  22- | Tota. | sPeeo NO. OF OBS: 239 
e oe 310 DEG 269 163 1569 OIRECTION: 280 OFS 
SE 302 Se3 DAY: 17 se +8 1060 466 1 15.9 | 2063 Day: oe 
3060 1866 | 18.8 WOUR: 12 209 2108 203 1 93.9 2268 wouR: 18 
sw 1202 469 sw %2 1 1866 18.2 
100-0 | 20-2 
05.5 (06 15) | | ze 30 
PRESSURE (MBAR) 0965.8 ze 30 
WIND - FREQUENCIES, MEANS 
se 1 1067 Day: se 265 10.0 520 8 1 18.9 | 18.5 Day: o7 
sw 1203 | 1767 308 1000 303 265 1 19.7 16.8 
Ze4 1508 767 208 | 28.3 | 19.9 269 169 765 1 1868 1963 
ww 20 ww 3.8 1 308 15.3 
| 1 100.0 | 17.7 
WO. OF WAVE 238 
1 EAN (OA HRD 
_ 
02 03) | 180 
(421s) | aso 
1 1032.8 «01 009 | 239 | 30 
WO. OF OBS: 192 | 34- + OF OBS: 239 
om “ 10 21 33 a7 
ne 
! on 
set 8 1 19.5 Day: 13 
769 2201 19.0 wour: 21 
swt 2603 Tod 2501 1767 
1300 808 1 2668 | 17.7 
1 27.2 21.8 
1 1 mo) 1 
wean (CDA HRD | 1 pata 
09-9 | 2862 (23 219 30 
1065 | 1266 (25:03) 239 30 
| 0666 (1203) | 239 | 30 
1016-5 | 1029.0 «12 068 | 239 30 
MEAN 
Tota. | WO. OF OBS: 245 WO. OF O8S: 239 
om 19 ra oR 10 2 33 7 
woos] 
§ & S&S S | 1368 308 24.3 
08 208 1 13-8 | 1268 
200.0 | 12.7 


APRIL Data SUMMARY #1002 
AVERAGE LATITUDE 32.36 AVERAGE LONGITUDE 075.3 AVERAGE LATITUOE LONGITUDE 089.76 
MEANS AND EXTREMES 1 NO. OF | DAYS WITH 
AIR TEMP (0EG Cd 1760 (30 189 | 2260 28.7 (26 06) ™m AIR TEMP (DEG CD 16-8 (18 18) 2262 25-8 (2618) | 212 27 
SEA TEMP (DEG Cd 20-0 (22 09) | 2361 28.7 (24 099 10 SEA TEMP (DEG Cd 2126 (15 12) 2306 27 
AIR-SEA TEMP (DEG -06.2 (30 18) | (23 189 10 TEMP (OES Cd -05.5 30) | -01.5 22 27 
PRESSURE (MBAR) 1008.0 (286 09) | 1008.5 | 1018.8 (27 03) I | 10 PRESSURE (MBAR) 1005.0 (13 09) | 1015.3 senses 22 27 
WIND - MEANS AND EXTREMES WIND - % FREQUENCIES, MEANS AND EXTREMES 
I------- SPEE mots tam 
164 6.8 | 23.8 on wINo 
. 1-8 | 20.0 Day: 1 45 1267 | 1362 Dav: as 
9 207 1263 267 17.8 | 17.8 @ 2063 1362 wour: 12 
swt 267 2768 35.6 | 17.3 1 1.9 
1 1263 1503 30-1 | 16.8 1 19 
ww Se 1663 16.0 | 13.0 
cant 1 
Tota. | 1648 61-6 3061 100.0 | 186.8 1 8.0 32.1 666 100.0 | 
WAVES % FREQUENCIES, MEAN AND (METERS WAVE 08S: 73 AVES - 
FREQUENCY 32.9 58.9 8.2 1 2.1m 3.0m (29 03) FREQUENCY 27.8 1566 3.3 «9 4 


marcy Oata 92006 


AVERAGE LATITUDE 26.56 AVERAGE LONGITUDE 096.00 


AVERAGE LATITUDE 48.0" AVERAGE LONGITUDE 067.66 


MEANS AND EXTREMES 1 wo. OF | OaYS WITH MEANS ANO EXTREMES 1 mo. OF | DAYS 
AIR TEMP 06.0 (02 18) | 1943 22.1 (2018) | 183 | 23 
FMP (DES C) 17.3 (23.00) | 2067 22.0 181 23 
PRESSURE (MBAR) 1002.8 (12 09) | 1014.8 | 1038.6 189 | 23 
PRESSURE (MBAR) 1011.9 (30 OO) | 1018.4 2022.9 (26 16) 1 
- 8 per WIND - FREQUENCIES, MEANS AND EXTREMES 


SE 202 20.8 37.0 | 10.0 oay Se ; 
§ Bch GO S02 18.2 | 11.0 wour: 16 
40.3 43.1 9.9 100.0 | 1201 H met 


WAVES - FREQUENCIES, MEAN AND ye (METERS) WO. OF WAVE O85: aes WAVES - FREQUENCIES, MEAN AND EXTREME (METERS) + OF wave O85: 
WEIGHT 2-265 3-345 7945 ; wean HEIGHT <1 aes 2-265 3-345 8-5-5 6-745 O-9.5 9.5 (DA HRD 
FREQUENCY 4.9 60.7 2542 1.7% 5.5m (02 00) FREQUENCY 62.5 429 159 


Data Summary #so08 
AVERAGE LATITUDE 47.26 AVERAGE LONGITUDE 


MEANS AND EXTREMES 1 mo. OF | DAYS wITH 
AIR TEMP (DEG Cd O2-2 (27 18) | 03.8 | (30 09) s 
A TEMP (DEG Cd (2709) | 3s s 
AIR-SEA TEMP (DEG C) 00-9 (27 18) | oo s 
PRESSURE (MBAR) 1010.3 (30 00) | 1016-0 | 1020.3 (2) ss s 
22- Tota, | SPEED NO. OF OBS: 35 
5.7 1 20.0 10-6 KNOTS 
2691 200 
wour 
2.9 1 5.0 
2.9 22.9 Tet 
caun 
TOTAL 2-9 82.9 1863 1 100.0 | 8.2 
WAVES - % FREQUENCIES, MEAN AND EXTREME (ETERS AVE OBS: 3s 
WEIGHT C1 2-265 3-345 8-5-5 6-765 9.8 (DA HRD 
FREQUENCY 65.7 34.3 (28 18) 


Continued from page 374, 


MIN WOO No. 11 sank near 28°N, 123°E, after of 23 crewmembers were rescued. A construction boat, 
striking an unknown object in heavy weather on the KYOEI MARU also capsized with the four crewmen mis- 
10th. All the crew was rescued. The 6,573-ton PAN- sing. 

amanian OCEAN PROGRESS shipped heavy seas on the Other Casualties--Storms hit Bangladesh on the 19th 
16th, flooding the steering room and causing other dam- and 20th. A motor launch carrying 300 people capsized 
age. The Thai JUTHA RAJATA was at Kobe on the 28th with 200 unaccounted for. The drilling vessel REGION- 
with weather damage. That day the fishing boat GYO- AL ENDEAVOUR was damaged in heavy weather off Dam- 
SEI MARU capsized and sank off Cape Nojima. Only 2 pier on the 20th when an anchor chain broke. 


t 
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| 
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Selected Gale and Wave Observations, North Atlantic 
March and April 1980 


Wind Present 
Ti Pressure 
Vessel cut Soeed ab. 


NORTH ATLANITC OCEAN 


GULF TRADER 
XON NEWARK 
JERICAN HERITAGE 
EXKON HUNTINGTON 
LAKE SHASTA 


1006.1 


CHANCELLORSVILLE 
MORMACSKY 

EL PASO ARZEW 
OVERSEAS ALEUTIAN 
MARIA U 


0999.3) 
0996.9) 
0998.5) 


1003. 
1002.0 
BUNGA CHEMPAKA 
AMERICAN LEGION 
ARCO ENTERPRISE 
ARCO PRESTIGE 
BAYAMON 


1009.0 
1003.9 
1015.9 


101 
0997.6 
PAYAMON 

GULF TRADER 

TF L LIBERTY 
LASH ITALIA 
SEALAND RESOURCE 


1014.6 
0999.0) 
1002.0 
1003.5 
1012.8 


@ 


EXPORT FREEDOM 
MORMACSTAR 
MANZANARES 
PIONEER CONTENDER 
SNOW STORM 


1012.0 
1010.8 
0988.2 
1002.5 
1018.0 


zzzzz 


v 
N 


TF L INDEPENDENCE 
APCO SAG RIVER 
Bay 


1017.0 
1009.5 
1008.5 
0999.7 
0999.3 


SEALAND MARKET 
VIGOROUS WKEC-627 


BAYAMON 1037.3 
ADM wh CALLAGHAN 1013.0 
1008.5 
1016.3 


THOMAS MAERSK 1009.5 


HOWARD G VESPER 
EXXON HUNTINGTON 
GOLDEN GATE 
NANTUCKET IT 
ROORIGUES CABRILHO 


1007.5 
10 


1008.1 
1008.5 
1024.7 


VALLEY FORGE 
NANTUCKET II 

PARwA 

LASH ITALIA 

ADM CALLAGHAN 


1026.8 
1017.6 
1020.5 
1016.9 
1024.0 


TF LIBERTY 
SEALAND VENTURE 
TRANSCOLUMBIA 
SANTA ISABEL 
NANTUCKET II 


1019.0 
1013.2 
1010.0 
1001.0 
0986.1 


NONWO 
nw 


C STAGHOUND 
PACEMAKER 

HARDANGEP 

PIONEER CONTENDER 


0999.6 
0999.8 
0999.1 
0969.0 
1000.7 


JOSEPH LYKES 
GARTHNEWYOD 
SARwA 
MORMACARGO 
HAROANGEP 


1003.0 
0993.0) 
1005.0) 
1011.7 
1000.3 


SEALAND VENTURE 
DEFIANCE 
PACEMAKEP 
AMERICA EaDER 
EL PASO #RZEW 


0995.7) 
1004.0 
1007.0 


1001.0 
0999.7 


OVNNY 


T F INDEPENDENCE 
COVADONGA 

EL PASO ARZEW 

GULF SHIPPER 
AMERICAN ACE 


0992.0) 
100 


1002-8 
0993.2 
0990.2) 
TF L INDEPENDENCE 
F L INDEPENDENCE 
GULF SHIPPER 

EL PASO ARZEW 
SEALAND RESOURCE 


0995.0) 
099 


Frere 
- 


w 


1000.5 
AMERICAN ARCHER 
AMERICAN ARC 

L INDEPENDENCE 
BUNGA CHEMPAKA 

ADM WM M CALLAGHAN 


0999.0) 
1005.0) 
0986.0) 
1008.5 
1014.5) 


SEALANO PACER 
PACEMAKER 
PACEMAKER 
SEALAND PACER 
TF UL LIBERTY 


1006.0) 


AMERICAN ARCHER 1007.5) 


2 22222 72222 
oe 


KRHI 1 | 36.5 60.3 oo| 2 25 10 Wi 02 | 16.7) 18. e| 6 2 6 | 32.5 
KEAF 2 | 27.7 9262 OO 3 4s SNM) 02 | 1020.0} 13-0, 2162) 11 | 14.5 
| KVEN 2 | 3761 7201 18) 04 «640 SNM} 80 | 100765) 13-3) 17.7) 8 | 23 os} 8 | 32.5 
3 | 30.0 80-4 w 28) 45 SNM 611 | 1015-9] 6.0) 18.9 28} 9 | 665 
SMOL 3 | 36.9 64.4 18) 50 S 62 1009.9) 17.0 6 |23 
KUCG 3 | 34.2 06 32) 60 200 82 3-4] 2263} 8 | 3265) 32) 8 | 32.5 
3 | 36.7 12} 05} 70 SO YO} 65 | 6-6) 18-5] xx | 23 os} 8 
3 | 3263 12} 26 63 5S 02 1167] 1767] 13 | 3465 
2162) 7] 13 29] 12 | 1965 
13.2) 22-0) | 13 24) 12 | 13 
18.0} 22.0) 4 | 26 
0.6] 1560) 7/1965} 8 | 26 
12-0} 1965] 13 | 41 
7.0] 21-0) S| 8 36] 11 | 23 
10-0] 1848) 10 | 3265) 35) 11 | 49 
10.0} 18-6] 10 | 32.5] 35) 12 | 29.5 
2060) 6 | 19.5) 36) 7 19.5 
13-0) 1260 
| 14.5] 17.3] 6 | 14.5) 
4 | 3669 | 10.0} 18.3} 6 | 10 31] 12 | 3265 
KGOF 4 | 36.0 02 1363] 17-8) 3] 30) 10 | 19.5 
4 | 4161 01 14.5} 15-65) 4 | 13 25) 7 | 1665 
7 | 48.4 02 10.0] 13.3] 8 | 36 
SGXA 7 | 47.5 02 |} 1200) 1260) xx | 19.8) 32 32.5 
7 | 45.2 18) 52 | nm) on | 13.0] 11.0] 7| 5 | 28) 9 | 14.5 
9 | 22| 42 wn 97 | 20:0] 20:0 
WGKC 12 | 38.8 oo} 21) 45 600 | 1848) 19.4 
12 | 40.8 27) 45 nm) 25 | 
Nose 12 | 43.0 06 294 46 nm} 01 | 160) 2 | 6-5} 27] 6] 
| 2667) 2268) 2 | 165) 14) 10 | 34.5 
260) 160) 8 |10 "| 28) 12 | 1165 
| 1662 7 11.5 
165) 35) < 6 | 14.5 
| 1204 | 24.5 
| 6200 13 | 3206 12} 46 +25 O97 18.3) 2242 
KEAN 14 | 38.9 oo 4s 2 52 2260] 1066) S| 66S} 13 | 13 
KIOH 14 | 3544 18} 28) 45 07 1601) 1566) 6 | 665) 23) 9 | 1465 
NNBN 15 | 4065 28) 4 45 || 5.0 26) < 6 | 1465 
csou 15 | 37.8 12} 30)" 45 SNM) 02 | 9-0} 20-0 19.5 
WRGL 15 37.0 18) 34) 45 10 NM) 02 1200} 1965) | § 
NNBN 16 | 40.5 02) 29)" 41 10 NM} 01 1.7 3ij< 6 | 
LHRH 16 | 35.3 12) 36) ™ 42 SNH 25 13-5} 18-5) 6 |13 36) | 1665 
16 | 37.5 12} 32) 42 18 | 1060) 1868) 2/13 6 | 14.5 
KGYE 18 | 5666 09} 4s S | OS) 8 | 16.5 
19 | 49.2 
KLJH 20 | $001 1165] 06) < | 14.5 
KPGO 20 | 49.4 10 6 19.5 
22 | 3447 
NNBN 22 | 40.5 6.5} 10) 
KAFO 22 | 40.3 02 667 19.5} 0S) 12 | 1965 
ELuu 23 | 3945 02 | 8-0 14.5} 04 | 29.5 
23 | 3365 80 15-0) 206 23 
LFFG 23 | 35.9 02 18.5) 18. 23} 11 | 10 
wMEC 23 | 36.9 64 | 1263) 2147 19.5} 36) 10 | 29.5 7 
| | 
23 | 3268 600 19.5) 19.5) 11.5} 18) 7/10 
GuuR 23 | 43.6 13. % 10 13) < 6 | 32.5 
24 | 33.3 nm) 02 | 19.0) 20. 16.5] 32] 12 | 19.5 
24 | 3566 02 1202) 2262) 3 8 | 32.5 
LFFG 24 32.9 80 18.0) 176 27) 12 | 13 
KLuH 24 | 41.9 02 | 20) 19.5] 01) < 6 | 16.5 
KRES 24 | 41.5 10 | 3. 1965} 36) 6/1965 
ELuu 24 | 3946 02 11.5} 01) 6 19.5 
KFES 24 | 4342 3.3} 6 26 01, 8 | 26 
KHKB 24 | 03 18.9) 1964 25) 913 | 32 
24 | 4661 16.5) 10 9 | 16.5 
EHnOv 25 | 40.5 19.5 
| 27} 9 | 34.5 
19.5] 25) 
24.5) 07) 6 | 24.5 
16-5} 07] 10 | 1665 
}43 Oe} 6 | 13 
24.5) 
6 | 14.5 
19.5} 6 | 24.5 
23 
| 01) 10 | 1265 
KSLB 28 | 3861 14.5) 3 | 28 
28 | 42.0 1265} 0 9 | 32.5 
29 | 4262 1268} 04) 9 | 3265 4 
KSLB 29 | 3962 | 24-5) 36) 8 | 29.5 
9vo0 29 | $0.1 
29. 
ENVLRONMENTAL BUOYS 
41001 3 | 34.7 31 
41001 13 | 34.7 11. 
41001 22 | 34.7 24, 
41001 23 | 34.7 24. 
44004 3 | 39.0 21 
44004 14 | 39.0 19. 
44004 22 | 39.0 28 
44004 23 | 39.0 26 
44005 14 | 42,7 18 
44005 22 | 42.7 


Vessel 


WORTH ATLANTIC OCEAN 
EXXON NEWARK 


DEFIANCE 
DAuN 


1000.0) 
Daun 

SEALAND VENTURE 
LAKE SHASTA 
YOUNG AMERICA 
LASH ATLANTICO 
ALLTRANS EXPRESS 


~ 


1009.0) 


0992.7 
1007.9 


zz 22222 222222 


GULF TRADER 
ALLTRANS EXPRESS 
TFL DEMOCRACY 
STONEWALL JACKSON 
SUTHLANDIA 


ou NNR E 


SEALAND PACER 
AMERICAN ACE 


GREAT LAKES VESSELS 


PHILIP R CLARKE 
JOHN DYKSTRA 
JOHN DYKSTRA 


NOTE: The observations are selected from those with 
winds > 35 kn or waves > 25 ft from May through Aug- 
ust (> 41 kn or > 33 ft, 

hip 


= 
KEAF 35.0 74.2 oo 2 as 20 02 | 1005.1) 21-0, 25.0 
MARIAS TAO-S7 37.2 65.9 18) S53 07 | 1001.3} 14.8 17. 14.5 
OLGA TOPIC ABEE 33.4 68.1 30) 45 SN | 1011.0 18-0 20.0 30 14.5 
KReS 0.5 46.0 w 12) 36 48 2 NM o7 1003.0 Ss. 1s. 3 10 
12-7, 17. 24 10 
q 
1262 17% 30 41.5 
10.5] 15.0) 35) 19.5 
13.0 7 
2-8) 166) 19.5 
19.4) 17.2 2 13 
17.0) 20) 13 
KRHI | 37.0 50 | 1005.8) 16.2) 17.2 28 32.5 
oveu 40.8 WH} | 1003-0) 16.0) 16.2 
ovPR 15 | 45.4 WH} | 0995.0) 5.3) 4.9 
21 | 43.1 we} | 1009.0) 10.6) 13.9 os 10 
ELxv 23 | 2966 WH} 602 | 1004.5) 21.0) 17.8 
KSLB 23 | 93.0 wh} 02 | 0997.6) 7.2) 
KFCY 23 | 43.1 65 | 0997.0) 14.0) 5.6 19.5 
9829 9 | 4766 86.0 18) 06)" 43 10 NM} 02 0.0) 2-0 
9852 16 | 44.5 82.7 O06 36)” 45 10 NM) - 3.0) 1.0 
9852 23 | 4669 85.5 06, 46 10 NM) 7.0) 4.0 
208 1. [39.0 N|_70.0 w| 02] 41 1003.0] 7.7] 10.2 
+ Direction for sea waves same as wind direction : 
i X Direction or period of waves indeterminate Sy 
M Measured wind ar 
tion a day with such values, the one with the highest : 
windspeed was selected. ? 
= 
385 | 


Selected Gale and Wave Observations, North Pacific 
March and April 1980 


NORTH PACIFIC OCEAN 


SEALAND #CLEAN 
SHUNWIND 
PACIFIC VENTURE 
SEAWAY EXPRESS 
MAYA PIONEER 


1003.0 
1001.0) 
0978.0) 
1011-0 
1008.8 
SEALAND MCLEAN 
TRIS ISLAND 
MORNING GLORY 
PACIFIC VENTURE 
MILLER FREEMAN 


0999.5 


em 


MING HOPE 
SILVER PHOENIX 
PACIFIC WENTURE 
DELTA AFRICA 


WALTER RICE 
AMERICAN LIBERTY 
OVERSEAS JUNE AU 
BREwSTER 
SHUNWIND 


1015.2 
1013.3 
1014.6 
1008.0 
1014.5 


SHUNWIND 
EASTERN RIVER 
PACIFIC VENTURE 
PACIFIC VENTURE 
CALIFORNIAN 


1016.0 
1006.0 
0997.9 
0999.0 
1017.0 


ALLTRANS EXPRESS 
PUNGA MELAWIS 
EASTERN RIVER 
PACIFIC VENTURE 
RIA LUNA 


1006.5 


AMERICAN LANCER 
PRESIDENT TYLER 
MOBIL ARCTIC 
PRESIDENT FILLMORE 
CAMARA 


o9 
0987.2 


GENISTA 

CRESSIDA 

PARCONA EXPORTER 
VAN CONQUEROR 
JAPAN CAOBO 


0999.5 
0990.0 


SELLMAN 

EASTERN CIAMOND 
SUNNY PIONEER 
WASHINGTON WOOD 
SUNNY PIONEER 


. 


zzz22 


nN 
o 
Ox one 


0989.1 
EASTERN DIAMOND 
PRESIDENT MADISON 
BELLMAN 

JADE BOUNTY 

JAPAN CAOBO 


1004.5 
0995.6 
0992.0 
1021.0 
1002.5 


PELLMAN 

ORIENTAL SOVEREIGN 
SEALANO COMMERCE 
CAMARA 

UNITED SEA ANGEL 


0992.0 
0975.3 
0997.2 


WASHINGTON 
WASHINGTON «#000 
EASTERN DIAMOND 
PRESIDENT MADISON 
BELLMAN 


zzz22 


1003.0 


ORIENTAL SOVEREIGN 
GRAND GLOBE 

TONCL TOPIC 

GREAT OCEAN 

QUEENS WAY BRIDGE 


0981.0 
0972.0 
1007.0 
1005.0 
1019.0 


22222 
Yaron 


AMERICA SUN 
PRESIDENT JOHNSON 
ALEUTIAN DEVELOPER 
TONCI TOPIC 
PRESIDENT GRANT 


0985.0 
1024.2 
1011.0) 
1000.0) 
0991.9 


ANNA MAERSK 
SHUNWIND 
SHUNWIND 
PRESIDENT GRANT 
SEALANO FINANCE 


0986.0 
0997.5 


HOEGH “IRANDA 

STAR DOVER 
PRESIDENT JEFFERSON 
TYSON LYKES 

WESER EXPRESS 


0992.8) 
099264 


0981.0 
0985.0) 
4002.5) 
1007.0 
0976.5 


VAN WARRIOR 


HANJIN PHHANG 
PRINCE WILLIAM SOUND 
BUNGA MELAWIS 
WCE WILLIAM SOUND 
ESIDENT JEFFERSON 


1004.0) 


1002.8 
VAN WARRIOR 
BUNGA MELAWIS 
BUNGA FELAWIS 
MANHATTAN 


0979.0) 
0979.5) 
o9 


memes 


zzzz 
corer 


1009.0) 


ral 
oa 
HAR. 
0.0} 8 | 16.5] 32) 8 | 19-5 
9.5} 1260) 4 | 665) 23) 8 | 32.5 
660) 12 | 23 27| 12 | 2465 
2-8) 1065 1665 
18.0) 1860) S| 665) 21/<¢ 6 | 665 
303] 10.0) 7 | 16-5) 29) 8 | 19.5 
1.0] 4.0) 4 | 665) 26) 7/10 
| 200} 7 | 26) 9 | 12-5 
6.0} 9.0) 66S) 27) 8 | 16.5 
348) 3 o9| 6 | 10 
} 
BLHF 3767 w 18) 29) 10 02 | 1018.0] 10.0] 12.0} 9] 5 26) 7/1165 
OSNw S201 151-69 18) 17) m 42 10 03 | 0989.5) 4.5 6 |13 16} 10 | 23 
HOVS | 49.0 177-4 18) 25) 6 45 1 nm} 640 | 0993.0) 5.0) 4.0) 12 | 23 25| 12 | 24.5 
KNCS 1569 9461 w 28 65 2 wml 02 | 1007.8) 23.6) 20-5) 4 | 8 | 8 
KETYO UKHO 48.7 N 174-0 45 S 03 | 0996.5) 7.0) 5.0) 13 | 12-5) 29) 13 | 13 
KCSE 15-8 94.0 06} 35) $5 S OS 23.9) 16.8 35} 9 | 16.5 
13.5 9464 06} 35) 45 02 20.6] 2647) 5 |19.5| 35) 9 | 24.5 
15.0 9567 06} 20) 60 S 25 2066] 17-3] S| 8 9 | 29.5 
H3NF 45.3 N 12) 45 10 4-0] 260) S| 665) 
3720 6151-9 18) 40 10 | 10-5) 1340] 7 | 1145) 29) | 46 
3649 152.5 Oo} 28)" 33 10 1365] 12-0) 6 | 30 29) 
osts 34.5 Ni 163.8 Oo} 42 2 21 17.0} 14.0) 10 |13 24] 12 | 23 
HOVS 3942 Ni 166-5 06) 45 10 NM) | | 9.0} 12 | 26 213 | 2965 
SLKH 94.6 NW 18) 45 NM 60 | 7.0) 9-0) xx 1.5) 19 7 18 
KP2K 33.1 8134.8 Oo} 32) 45 10 NM} «02 14.4] 1863) 6 | 14.5 
50.3 154.9 SO | 65.5) 5.0) 
3565 Ni 14163 wm] 01 | 1002-0) 68.0) 14.0) 8 | 28 
OSes 34.6 145.8 WH] | 0994.0) 1560) 140] 10 | 19.5) xx} >13 | 23 
HOVS 3603 144.8 63 | 0996.8) 1260] 18-0) 12 | 23 12| 12 } 24.5 
3502 Ni 15162 YO} 97 | 1000-5} 12-0) 16.0) 7 | 13 13) 8 | 24.5 
w2u8 35.6 Ni 142.9 02 | 1000-0} 10-6) 16-7) 10 | 14.5 
| 158.9 03 | 1602.9) 1869] 1661) 3 27) < © | 21 
KSPY 10 | $2.8 Ni 13742 nm} 02 | 1005.9] 5.6) 5-6) 3 665) 28) © | 10 
KROH 10 | 3665 15062 13.3) 12-2) 8 14) 10 | 19.5 
Oxky 10 3941 14767 14-0) S| 665) 15) 12 | 19-5 
H3KV 10 | 39. 8 12} 9 | 1665 
3FTS 10 | 38. ll) < 6 | 19.5 
ELEC 10 | 32. 1665} 21) 8 | 1665 
ase 10 | 36. 1965] 31) 8 | 14.5 
SmKY 10 | 38. 16.5 
10 | 42.8 47.7 € 12) 27) m 42 13 1s} 9 | 19.8 
| HOOT 10 | 80.7 12) 32) 55 | 32] 7 23 
H3SY 10 | 41.8 18 50 | 29.5) 28 29.5 
JEOV 10 | 41.3 46.8 E— 18 27) 60 36 
25) 8 41 
4.0] 10-0 10 19} 7 | 19-5 
! - lel] - O06 6-5) 25) 8 | 1165 
420) 29) 9 | 3265 
24.0) 25.0) 13 8 | 32.5 
2-0) 12.0 16-5 
ovup 11 | 41.1 146.7 06) 65 2 02 0.0} 4.0 1665} 27) 12 | 29.5 
ABUK | 06) 25| 50 < $0 12 | - 3.0) 1.0 18 25} 7 
weus 11 | 46.7 167-0 06 12) 45 2 61 202) 147 10 12} 8 | 16.5 
OxKy 11 | 42.7 12) 24) 46 10 0992.2) 2.6) 8.0) | 19.5 
3EEw N 179.0 12) 09) 42 02] 1016.0) 7.5) 2-0 
| 
JEOV 11 | 39.3 145.7 18) 60 +5 NM} 02 | 1003.5) 1.0) xx | 1665) 27) 8 | 1665 
12 | 36.7 149.8 00 65 Swe 03 | 1007-0) 262) xx | 18 27; 6 | 18 
HOOT 12 36-8 142.8 00, SO 10 NM] | 1013.5) 6.0) 9-0) 7 | 1665 
were 12 | 39.0 147.0 €| 34) 45 10 | 1003.5) 661) 1066) 4 | 665) 29) 10 | 11.5 
12 | 8062 194.9 00 55 68 | 4.0) 7/1665) 29) < © | 29-5 
12 | 46.7 1665) 20) 7 | 1665 
12 | 48.7 1965) 9 | 1665 
ELKK 12 | 31.8 8 3a) 12 | 1465 
12 | 3764 16.5] 27) 9 | 1965 
JHJE 13 | 53.9 10 7/13 
13 | 47.0 24.5) 27) 6 | 2965 
13 | $4.4 14.5 
wIPL 13 | 56.6 10 28) 6 | 14.5 
ELKx 14 | 32.8 14.5 
wEZ0 14 | 35.7 18} 6 | 26 
OvKS 14 | 3761 | 16.5) 
ELTG 14 | 34.9 20) 6 | 35 
ELIG 15 | 34.8 23 23} 6 | 3e 
wez0 15 | 35.8 14.5) 28) 7 | 3265 
15 | 35.8 13 20) 7 14.5 
L102 1S | 41.2 10 18) 6 | 13 
Lecy 15 | 35.7 162.5 o6 21 “7 NM 62 0998.0) 15.0 
wPGE 15 | 39.6 15660 SS xx | 1265) 34 16.5 
15 | 35.9 165.6 2 so | 16.7] 7 | 16.5} 25} 10] 10 
OLOE 15 | 37.1 166-0 “8 Ni 62 | 1362) 126 6 | 19.5) 18 1665 
PAN WESTERN 16 | 43.6 170.7 oo 21) 43 oS Ni 07 3. 4.0) 14 | 21 21) 13 23 
BRILLIANT STAR SMSK 16 | $0.7 170.6 Ss sc 38 0. 6.0] 17 | 19.5} 09} 9 | 11.5 
| PRESIDENT JEFFERSON wPce 16 | 39.4 WN 162.9 oo 3 so 10 Wi 02 6-1] 10.0) 14 | 26 
PRESIDENT POLK WNET 16 | 43.0 151.0 06 27) 45 10 02 8 | 27) 6 | 
16 | $267 55 < $0 YO) 84 3 | 24.5) < 6 | 29.5 
O80N 16 | 43.9 154.0 06 26)" 43 1 Wi 64 9-0] Xx | 29.5) 2 | 29.5 
wsox 16 | $0.0 151.8 18} 32) 42 10 WM 1004.0) 4. 4 | 14.5 
omuT 16 | 45.5 Ni 161.9 18 30) SO 2 | 0989.0) - 2.5) 25-0) 10 | 13 9 | 13 
wSOx 17 | 46.6 152.42 OO} 46 10 NM 02 1017.5 5.5) 6-1 eile 27, 11/21 
369] 768] 14 | 1968 
- 2. 
2-0, 13 | 29. 
6.4) 3|23 27] 10 | 32.5 


NORTH PACIFIC OCEAN 


STREAM HAwSER 
SKAUGRAN 

ASIA BRAVERY 

ASIA BRAVERY 

OVERSEAS JUNEAU 


STREAM HAWSER 
KOREAN PRIDE 


PRESIDENT CLEVELAND 
SIvea 


SKAUGRAN 
SPRUCE 
FRIENDSHIP 
PUNGA MELAWIS 
PACIFIC ERA 


PACIFIC ERA 
CHEVRON WASHINGTON 


GLACIER Bay 
PRESIDENT HOOVER 
ALEUTIAN DEVELOPER 
THOMPSON PASS 
PRESIDENT HOOVER 


STREAM HAWSEP 
SPRUCE 

MOBIL ARCTIC 


“aul 
AMERICAN AQUARIUS 


SEATRAIN YORKTOWN 
SIMBA 

EXXON NEW ORLEANS 
HARUNA MARU 


- 
onwae 


== 


- 


zzz72 


Ornno 


mecme 
woowo 


menee 


~ 


SEATRAIN INDEPENDENCE 


OTANA 

ENNA G 

HARUNA MARU 

EXXON PHILADELPHIA 
SEATRAIN INDEPENDENCE 


SEA BELLS 
NEPTUNE DIAMOND 
PRESIDENT HOOVER 
HANJIN PHHANG 


JADE BOUNTY 


EASTERN FRIENOSHIP 
SPRUCE 

HOHSING ARROW 
D1ANA 

HOHSING ARROW 


TRIUMPH 
JADE BOUNTY 


EASTERN FRIENDSHIP 


NORSE PILOT 
TENNESSEE 

ATLANTIC PIONEER 
SKAUGRAN 


SKAUGRAN 
TENNESSEE 
wATSONIA 
PED ARROW 
SPRUCE 


RED ARROW 
ORTENTAL TAIO 
PACIFIC VENTURE 
CRYSTAL STAR 
VIENNA WOODS 


ATLANTIC PIONEER 


NNWON 


woo 


new © CF 


° 
me 


« 


N 


PRINCE WILLIAM SOUND 


ATLANTIC PIONEER 
ASIA BRAVERY 
RIGOLETTO 


PRESIDENT TRUMAN 
SEALAND COMMERCE 
ORTENTAL STATESMAN 
MILENA 

BROOKS RANGE 


NEw GOLDEN PHOENIX 
KOREAN LEADER 
PRESIDENT MADISON 
EXXON NEW ORLEANS 
ASIA BOTAN 


HANJIN INCHEON 

NEW GOLDEN PHOENIX 
EASTERN FRIENDSHIP 
OCEAN LOG 

NEPTUNE DIAMOND 


VAN CONQUEROR 
TOYOTA MARU 12 
HIEI MARU 
KOREAN LEADER 


NNNNO 


~ 


ww 


mag 
ELUN 18 | 40.7 02 | 1008.0) 5.0) 5. 7 \23 >13 | 34.5 
LHUK 18 | $0.2 29. 00 | 1018.5) 9.0) 10.0) 8 | 23 28) 10 | 32-5 
1s | 37.8 | 0998.0) 13.0 
ascn 19 | 37.5 68. we! 601 | 1003.5) 7.0) 13.0] 6] 8 31) 9 | 18.5 
19 | 38.3 24. wh] | 1016-2) 15.6) 11-7| 6 | 16-5) 28) 6 13 
ELUN 19 | 41.9 30 wn} 08 | 0973.5) 8.0) 7.0] 7/26 | 31) | 37.5 
19 | 36.5 62-2 00} 32 1008.0) 7.0) | 16.5] 29) >13 | 32.5 
DIANA 19 | 40.5 74.6 25 wh} 0987.0) 7.0) 10-0) 6 | 11.5] 25) 10 23 
KGxA 19 | 4202 72.2 28) wh) 678 | 0989.5) 368) 7 43 28] 12 | 16.5 
19 | 41.8 76.7 06, 24 | 0962-8) 7.8) 11.0) 14 | 23 
LHUK 19 | $2.5 35-6 w 18) 2 22 wn] 03 | 1006.5) 10-0) 68.0) 9 | 28.8) 20) 11 | 32.5 
20 | $0.7 36.6 00} 32) 45 SO | 1004.0) 5.5) 6.5 
20 | 42.4 29) 45 wel 02 | 1008.0) 7.0) 7.0) 8 |13 10 | 16.5 
20 | 50-5 Tiel 24) 42 wm] 02 | 097665) 2-0) 3.0) 10 | 28 
20 | $4.3 12) 23) 41 61 | 0976.3) 4.5) 4.0 
FLORA ISLAND JCHI 20 | 60.3 16) 18)" 42 wn} 01 | 0991.5) 5.0) 2.5) 22| 9 | 10 
PRESIDENT PIERCE wuev 20 | $4.2 68.0 21; 55 wa} 02 | 0970.2) 2-8) 1.3) |26 
PRESIDENT PIERCE 21 | $4.7 69.3 w| 00} 22) $5 wel | 0978.0) |29.5) 26) | 36 
21 | $4.3 67.5 w| 00} 23, 45 we] 88 | 0981.5) 7.0) 5.0) 13 | 28.8) 22] >13 | 28 
KFOB 21 | 43.8 27.5 00} 23)" 43 wel 03 | 1019.0) 1161 23} 6 | 23 
21 | 92.8 31] 11 | 29.5 
21 | 35.0 24.5 
21 | $4.8 6-5) 20) 6 | 10 A 
wsey 21 | 40.0 16.5 
wTsT 22 | 35.0 32.5 
ELUN 22 4301 20 “9 
JPOP 22 | 
«SPY 22 | 5362 s 23) 6 11.5 
wSLH 22 | 31.0 
wre 22 | 39.0 20) | 14.5 
OSNP 22 | 38.9 76.5 w| 12) 48 02 | 1004.8) 12.8) 10.0 
22 | 48.5 53.7 18) 23) 48 NH) «602 | 1017.0) 668) 4.5) 18 
22 | $208 35.2 18) 29) 45 02 | 1023.0) 6.7) 7.3 6.5) 28) 8 | 16.5 
22 | 42.5 76.3 18) wm] 02 | 1002-8) 4.5) 9.0) 10 27) 7 18.5 
22 | 3361 4.7 22) 25| 45 | 1000.0) 18.0) 17.0 13 25| 10 | 16.5 
22 | 4606 wn} 21 | 1006.0) 10.0) 7.0 10 15} 10 | 13 
€206 22 | 37.3 we) 02 | 1017.5) 13.0) 16.0 13 34) 10 | 19.5 
23 4266 02 | 1009.5) 6-5) 10-0) 10 | 1665 
WAFS 23 | 39.3 wel 02 | 1017-3) 12-5] 12.3 33) 6 | 18.5 
OSKL 23 | 33.3 02 | 1000.4) 15.0) 16.0) 19.5} 27) 10 | 16.5 
| 
23 | 47.5 63.9 06) 14)" SO 200 Yo} 25 | 0992.0) 7.0) $.0 10 is} 
| 23 | 40.1 28.5 12) 42 10 «02 | 1020.0] 10.5 ‘ 
23 | 34.9 $$.6 12 25) $0 10 NM) | 1003.8) 16.2) 14.4) 32.5) 
23 | 36.5 $7.8 € 12) 29)" 1 0998.0) 9.0) 16.0) 23 28) 9 | 26 
23 | 37.8 24.1 w 18) 38) 35 10 | 1021.0) 12.5] 20.0) 10 6 | 36 
| 
23 | $3.8 177.2 18) 09) 47 S 683 0975.5) 0-0) 
| 23 | $4.2 167.2 w 16) 01) 5S 1 608 | 0993.5) 1.7) 3.5) 
3ENE 23 | 43.1 176.2 2y 18)" SO 200 81 | 0983.5) 8. 8. 1s} 6/26 
23 | 47.5 187.5 23 27) 45 2 10] 1012.0) 6. | 16.5) 27) | 23 
JENE 24 | 43.2 176.8 €| 00 60 200 07 | 0980.5) 6. 7.0) 20) 6436 
t 26 | 82.3 177.2 €| 00, $8 1 $8] 0988.5] 10-0) 1-0) 10 | 16-5] 23] 8 | 1645 
24 | 3667 12661 35) 32 10 WH) | 1022.3) 14.5) 20-0) 7 | 36 
SPRUCE JPOP 24 | $4.1 169.5 55 SNM) 681] 1002.0) 4.5) 
24 | 41.8 170.2 OO 28)" 1 we} 603 | 0992.0) 6.0) 8.0) 6 | 6-5) 27} 9 | 6.5 
; 24 | 53.6 179.5 w 45 SO 63 0976.5) 1.0) 
4 Gove 24 | 24.2 120.3 €| OO 92 we} «607 | 1020.8) 17.5) 23.0) 4% | 18 os} 6/28 
LFEI 24 | 42.7 W 180.0 € so wm} 1012.0) 5.0 S| 6-5) 20) 6 19.5 
OSuv 24 | 47.5 N 156.5 26)" 43 607 | 1014.5) 7. 6. @ | 16.5) 26) >13 | 23 
24 42.8 N173.1 06) 21) 68 1001.7] 11.5) 7.0) 10] 8 27) 12/13 
LHuK 24 | N 178.4 & 18) os} 45 wel 0974.5) 0.0 os 16.5 
LHUK 25 | 179.5 00 41 22 | 0981.0) 2. 4.0] 10 | 16.5) 05) 19.5 
25 | 43.6 8172.5 00) 42 02 | 1012.0) 9% 10 | 26 
KHRC 25 | 151.7 06 09) 45 ©1 | 1019.0) 21.1) 21.2) 6 | 33 os} | 16.5 d 
SLTT 25 | 48.6 169. 02 | 0996.0) 4. 20 | 62 
25 | S341 N 03 | 0998.5) oO. 2. 
| | | 
26 | 48.2 163. oo 26637 | 01 | 1011.0) 5. 17 | 39 
ascy 26 | $4.1 oo 27\" so 01 | 0975.0) 7. 6. 6/13 
SLKH 26 | 54.2 N 159. 06 25)" 45 Ni 26 | 0987.5) 4. 6. 7 | 18.5) 2 | 19.5 
OSTG 26 $4.1 N 157. 12) 24)" 38 02 | 0993.0) 3. 2. S | 16.5) 29) 10 | 32.5 
SLOT 26 | 54.0 W 156. 17, 24, «35 01 | 0996.0) 5. 2-0, 10 | 32.5) 24 32.5 
| 
26 | 45.7 W 151.3 43 | 1004.0) 10. 6.0 24) | 13 
wsox 27 | 44.1 153.48 so o2| 1005.8) 9% 29) 11 19.5 
27 | 46.3 146.8 4s we] | 1007.0) 7.8) 6-0) 10 | 6.5) 23) | 11.5 
aecn 27 | 46.7 135.8 $7 s9 | 1010.0) 8. 
SFMN 28 | $2.9 14164 as we} 1002-5) 25| | 26 
28 | 3663 oo 27) 46 62 | 1001.7) 15.0) 15. $s 28) 8 148.5 
weus 28 | 35.4 167. 12) 29) 45 | 1007.5} 7.2) 2262) | 19.5) 29) 212 | 24.5 
ELRE 28 | 3664 168. 12) 43 00 | 1006.0) 10-0 14.5 
: 28 | 34.4 15) 3 42 681 | 1013.2) 9 | 
26 | Se.3 140. 24, 40 SO | 1004.0) 3. 16.5) 28) 9 | 32.5 
3EYN 28 | 41.65 176. 1 30 58 os | 8.0 12/18 12/18 
O7xx 28 | 40.0 178. 18} 25)" SO o2 | 0987. 7.0) | 6.5) 25) >13/| 
wcre 26 | $0.7 150- 1s) 27, 46 es | 1012. 6 2 8/10 & 
wNOM 28 | S361 M134. 21 | 1006. 6. 3| 5 2 7 | 16.5 
28 | 40.6 169. 23 | 1010.7) 6. 8. 10 3 | 32.5 
28 | 48.3 167.3 se | 0977.7) 7. 10 9 | 32-5 
3EYN 29 | 41.4 178.9 os | 0992. 3. 9.0, 12 | 34.8) 10) 11 | 34.5 i 
weLR 29 | 45.7 M 151.3 N 10 | 1012. 
29 | 4161 175.9 02 | 1. s|23 2 
ovyT 29 | $3.7 160.0 02 | 0976. 2. 
ase 29 | 46.1 177.2 83 | 0990. 2. 
29 | 36.0 168.1 01 | 1010.6) 10.0) 12. | 16.5) 26) 10 | 21 
29 | 154.2 o3 | 0998. 3. | 6-5) 1 
O7Kx 29 | 40.8 169.0 02 | 1009. 10-0) 10 | 16.8) 2 9 | 2 
| 


PACIFIC OCEAN 


SEATRAIN CHESAPEAKE 
VIENNA WOODS 
RIGOLETTO 

SEALAND COMMERCE 
GENEVIEVE LYKES 


PHILADELPHIA 
PACIFIC VENTURE 
SILVER STAR 
MOBIL ARCTIC 
HANJIN INCHEON 


MAUNALET 

CHEVRON OREGON 
SILVER STAR 
PRESIDENT JEFFERSON 
PAN PACIFIC 


EASTERN ROYAL 
VIENNA WOODS 


ENVIRONMENTAL BUOYS 
46001 
46005 


46005 


PACIFIC VENTURE 
JAPAN CAOBO 
GOLDEN ROD 
PAN PACIFIC 
HANJIN INCHEON 


PRESIDENT TYLER 
VIENNA WOODS 
NEPTUNE DIAMOND 
KEYSTONE CANYON 
ALEUTIAN DEVELOPER 


CRYSTAL STAR 
EASTERN RIVER 
EASTERN ROYAL 
EASTERN RIVER 
NEPTUNE CRYSTAL 


BLUE OCEAN 
BLUE OCEAN 
BUNGA MELAWIS 
JAPAN ACE 
JAPAN ACE 


SILVER STAR 
MARITIME QUEEN 
SOUTH EXPRESS 
MANHATTAN 
SIENA 


ATROPOS ISLAND 


SOUTH EXPRESS 


SEATRAIN LEXINGTON 
PACIFIC ARROW 
TOKYO RAINBOW 
FORTUNSTAR 

EASTERN RIVER 


FRIENDSHIP 
ARCO FAIRBANKS 
PACIFIC ARROW 

FORTUNSTAR 

ACE ENTERPRISE 


BLUE OCEAN 
ATROPOS ISLAND 


TONCI TOPIC 


AUSTRAL ENVOY 
ACE ENTERPRISE 
MARITIME QUEEN 
PACIFIC VENTURE 
KEYSTONE CANYON 


KEYSTONE CANYON 
MARITIME QUEEN 
SILVER STAR 
SKAUGRAN 

TONCI TOPIC 


ACE ENTERPRISE 
STAR DOVER 

SEAWAY EXPRESS 
SEATRAIN V 
SEAWAY EXPRESS 


SINCERE NO 3 
STAR DOVER 
SIENA 

BEAUTY 
ARCTIC TOKYO 


OGDEN THAMES 
ASIA BEAUTY 
SINCE NO 3 
STAR DOVER 
MANHATTAN 


€ 
€ 
€ 


N 
N 
N 
nN 
N 
N 
N 
N 


mam mm 


w 


we 
22727 


memem 


~ 
WONKO 


menmem 


merece 


22222 
- 


mm 


~ 


o 


LEY FORGE 


|__ Position of Sha Wind |_ Sea Wavest | Swell Waves 
psec 29 | 35.0 175-5 23} 23) 44 | 1024.0) 19.0) 13.0] 10 | 23 00) 
SLOT 29 | 52.9 9177.8 23} 34) 42 NM] | 0992-0)- 1-0} 1.0) 12 | 18 34) 12 | 24.5 
30 | 52.7 160.7 Oo] 45 wm] 03 | 0972.5) 668) 265) 6) 8 18} 12 | 23 
weus 30 | 34.7 [198.6 06) 17) 45 63 | 1008.5] 15-6] 14.0) 8 |14.5| 18) 11 | 16.5 
30 | 34.1 139.8 06} 27| 56 wm] | 1000-9] 1662) 17-4) | 13 27) 6 |18 
30 | 55-0 137.6 12) 16) 60 we] 02 | 1011.5] 369] 4 | 1965] 6 | 28 
HOVS 30 | 163.9 12) 23) 42 618 | 0983.0} 3.0] 3.0) 10 | 19.5) 23) 12 | 19.5 
30 | $4.2 156.8 18) 24) 45 wm] 02 | 0998.0) 7.2) 4.0) 7] 8 24, 7 | 24.5 
KSPY 30 | 3665 123.0 18) 34) 45 wm} 07 | 1022.3) 10.5) 10-0) 3] 8 3a] | 14.5 
30 | 46.2 [174.8 23) 31) 30 wm} 02 | 1017.0) 4.0] 4.0) 5 | 8 32| 10 | 32.5 
KSVE 31 | 37.4 123.6 oo} 33, sO | 1019.5} 10-0) 1363] 15 | 24.5] >13 | 29.5 
31 | 3961 124.3 oo} 34) 45 62 | 1023.5) 10-6 | 16.5 
JKIQ 31 | $4.1 [160.0 06] 24/4 45 02 | 0996.0] 1265) 4.5} 7/1165) 23) 7 | 24.5 
31 | 45.2 [154.2 12| 29) 60 | 1011.0) - 363) - 0-6) 12 | 39 
31 | 44.8 [162.1 18} 27) 42 +25 647 | 1006.5) 1.0) 
31 | 46.7 164.7 18| 26)" 45 5 NM} 02 | 0996.0) 0.0) 1.0) 7 27] 9 | 24.5 
SLOT 31 | 99.9 163.0 23) 45 +S NM} 26 | 0987.0) 14 | 24.5) 27) >13 | 29.5 
30 | 56.0 Ni 148.0 14] 41 1000.6] 2.4) 4.1) 6/18 
12 | 46.0 132.0 23) 25) M 41 994.6) 7.5) 9.0 
13 | 46.0 131.0 27| 46 997.2} 7.3} 8.9) 9 
} 
APRs 
SLKH 00} 32) 44 2 618 | 0999.0)- 1.0) 3.0) 7 | 16.5) 30) 9 | 21 
SHKY 1 | 35.0 } oo} 22) 45 2 wml 512 | 1005-0) 19.0) 17.0) 12 | 13 22| 12 | 19.5 
1 | 47.2 00} so 10 NM} | 1008.5|- 2.0] 7 | 21 
o7s0 1 | 45.2 27) 42 +25 NM) 47 | 1006.5} 4.0) 1.0 
osoc 1 | 44.3 | OO} 27) 35 02] 1010-6] 265) 3.0) 7 | 1165] 27] 10 | 36 
oo} 21) 47 SNM] 02 | 1006-9] 5.6} 23) 9 | 11.5 
SLOT 05} 29) 2 07 | 0997.0) O60) 13 | 28 29] >13 | 29.5 
ovyT 06) 28)" 44 225 NM] | 0993.0) 0.0) 265) 4 | 28) 8/13 
KSFK 06} 36) 43 > 25 NM) 02] 1025.0) 8.8) 6-8) 10 | 36} 12 | 13 
wIPL 12) 16) 48 S 1000.7] 5.0) 4] is} 9 | 23 
OSTG 12) 28) 30 02 | 1612.0) - 160] O60) | 16.5) 6 | 32.5 
OSES 12} 45 02 | 1028-0) 11-0) 10-0) 4 | 665) 25) 10] 6 
18} 46 wm] 02) 1003.0) 2.0) 2.5) 21 | 21 12 | 24.5 
OSES 00} 29)" 45 we} 02 1006.0) 13.0) 6.0) | 10 31} 6 | 13 
06} 28,4 47 | | 1024.0) 165) 361) § | 10 28) 6 | 65 
JKOH 52.4 wn} 03 | 0990.5) 2.0) 3.0) 6 | 10 
52.4 601 | 0991-5) 260) 3-0) 6/10 27; 6/10 
51.6 662 | 0993.0} 1.0] 3.0 
43.3 WM} | 1000.0) 1060) 1165) xx | 21.5) 27 26 
“4.20 26 | 0999.0) 8.5) 10.0) xx | 13 28 26 
JKIO 45.8 154. 00} 29) 45 02 | 1000.2} 6.0) 2.0) | 665) 6 | 6.5 
45.3. 06) 27) 45 | 1005.0) 640) 10 | 1965) 27) >13 | 19.5 
ABWR 35.4 12) 42 wl 02 | 1012.0] 18.0] 20.0 
| $042 128. | 18) 4s | 0998.3) 662) 6.8) 4 | 23 22} 6 | 29-5 
oxFu 46.6 179. 18) 44 02 | 0988.5) 2.0] 7.5) 8 | 24.5 
NM| 01 | 1003-1) 8-0] 7-0) | 668) 26) 13 | 26 
ATROPOS ISLAND 01 | 100660) 765} | 6.5) 26 13 | 26 
MARITIME QUEEN NM 64 | 0982-0) 665) 660) 12 | 1965) 25) 11 | 23 
TOYOTA MARU 10 616 | 0996.0) 8.0) 8.0) 6 |10 28) 9 | 1965 
NH} | 1010.0) 1665) 19-0) 6 | 19.5) 21} 7 | 19.5 
OHFC 1001.4) 9.8) 9.0) 4 | 6 26) 7 | 14.5 
JGFM | 0987-0} 7.0) Tol) 3] 665) 26) 10 | 23 
658 | 0998.0) 10.0) 10-0, 8 20) 6 |10 
| 099761) 340) 660) 14 | 39 15} 13 | 32.8 
OSES 602] 1010.0) 9.0) 7.5) 6 | 10 10 | 10 4 
NM} 80 | 0976.0) 3.0) 5-5) 8 aa) 12.5 
661 | 1006-6) 667) 8.3) 5 13) 8 | 14.5 
JGFM NM} 88 | 0996.0| 7.0) 4 | 665) 27) 18 
NM} 680 0997.7} 265) 640) 12 | 425) 25) 13 | 4265 
wm} 605 | 1000.5) - 2. 3-0) 
JKOH NM} 1005-5) O65} | 1168} 27) < | 1265 
WH] | 0998.0) 5.3} 5-0) 665} 19) 13 | 19.5 
MARITIME QUEEN HOMC 00 | 1002.0) 6.5) 68-60) 10 | 16-5) 29) 10 | 23 
TONCI TOPIC ELKK NM} 626 | 0988.3) 5. 11 | 1665 
ELKK NH} 0995.0) 7. 10 | 16-5 

wPGK NM} 1009.0) 24.4) 28.3) 6 3 09} 8 | 6S 
JBMT wm} | 1000.5) 0.0) 2.0) § 29} 8 
HOMC NM} 01 | 1002.0) 66 8.0 29) >13 | 26 
HOVS NM} 80 | 101762) 1540) 13-0) 12 | 23 18} 12/23 
KSFK we} 02] 1002.0) 7.8) 7/23 25] 7) 23 

| 

KSFK 10 | 47. 29. oo 25) sO ne} 1001.4) 7.8) 5S. S| 24.5) 25) 7 | 24.5 

HOMC 10 | 42. 19. 00} 2 ss NM} 600 | 1026.0) 665) 9-0) 29| >13 | 28 

JKT 10 | 36. 48. 06, 32| 60 2M 0998.8) 16.0) 16.0) 12 | 26 32} 8 | 26 

LHUK 10 | 32. 42. 06} 01) 42 NM} 1024-65) 14.5] 20.0) 12 | 23 

ELKK 10 | 47. 76. 06 3 47 Ni o3| 1014. 4.0, 10 | 14.5) 

vent 10 | 46. 72. 12) 31) 48 N | 1016.7) Oo. 4.0 
Leoy 10 | So. 63. 18 2: so 20 | 0979.0) 1. 

ooro 10 | 46. 58. 18) 28) 41 72 | 1001-2) - 7. 1. @ | 16.8) 27) 11 21 
10 | 31. Si. 18 48 02 | 1016.0, 18.0) 19.0 
ooro 11 | 46. 57. oo 2 #1 Ni 26 | 1004.8) - 2-0 
ELRT 11 | 47. 58. 00 28" 49 208 02 | 1000.5) - 4. 5 | 34.5) 28] >13 | 36 
Leoy 11 | 50. 62. 2 ss 20| o961. o. 

| 11 | So. 35. 12 15)" 48 N 63 | 1008.0) 8. 
11 | 46. 63. 12) So 02 | 0996. le 1.0 
$1. 64. 12, so 12 | 0982. 0.0, 4/11. 

620A 11 | 52. 36. 18) 48 63 | 1008.0) 8. 8 | 29.8) xx} 21 | 32 
12 | 48. 62. sO N 72 | 1003.0) 1.6 1.0 27] 9 | 29.5 
| ELRT 12 | 44. 61. 27)" 32 wi 02 | 1019.0) - 1. 2.0) 3 | 26 27| 13 | 36 
Leer 12 | 49. 60. oo 2 ss Ni 70 | 1000.0) - 3. 
12 | 53. 33. 14) 47 63 | 1011.0) 10. 8 | 26 1s) 8 | 26 
4 ‘ 


NORTH PACIFIC OCEAN 


GREAT OCEAN 
ARCTIC TOKYO 
MARITIME QUEEN 
ROPOS ISLAND 
GREAT OCEAN 
PRINCE WILLIAM SOUND 
MANHATTAN 
PACIFIC VENTURE 
PAN PACIFIC 
SEALANO FINANCE 


1011.0 
1009.0) 
1015.0) 
1007.5) 
1013.0) 


1003.0) 
0993.0 
1009.7 
1009.0 
1014.0 


eecee 


PAN PACIFIC 
GREAT OCEAN 
MANHATTAN 
MANHATTAN 

ARCO ANCHORAGE 


1002.0 
1000.4 
0999.7 
0995.0 
0993.5 


PACMERCHANT 
CRYSTAL STAR 
FRIENDSHIP 
SOVEREIGN VENTURE 
PAN PACIFIC 


1008.5 
1002.0 
1003.0 
1000.46 
0990.0 


PACMERCHANT 
SEALAND FINANCE 
CRYSTAL STAR 
ATLANTIC PIONEER 
CRYSTAL STAR 


1012.0 
1020.0 
1002.0 
1016.5 
10) 


£22 


CHALMETTE 
OGDEN THAMES 
HANJIN INCHEON 
SINALOA 

HANJIN INCHEON 


1009.4 
1006.0 
0997.0 


1 
SINALOA 

HARUNA MARU 
KUROBE MARU 
ORTENTAL CHAMPION 
SEATRAIN YORKTOUN 


0997.0 
1007.5 


1011. 
ORIENTAL CHAMPION 
ARCO ALASKA 

SILVER STAR 
AMERICAN ASTRONAUT 
EASTERN ROYAL 


0994.2 


MOBIL ARCTIC 
HANJIN INCHEON 
PAN PACIFIC 
OGDEN FRASER 
EASTERN HOPE 


1001.2 


HANJIN INCHEON 
ORIENTAL EXECUTIVE 
WORTH STAR IIT 
MOBIL ARCTIC 
PRESIDENT TYLER 


1007.0 
1013.0 
1000.3 
0998.2 
1001.3 


- 


ovounw 


AMERICAN ASTRONAUT 
PRESIDENT GRANT 
PRESIDENT GRANT 
VIENNA 
EVER VALUE 


wow 


1017.5 
SEALAND LEADER 
OGDEN FRASER 
BLUE OCEAN 


1014.1 
1009.5 
1007.0) 


|__ Position of Sha Vind 
ape, 
JKUT 12 | 96.3 oo 82 |> 25 26 3.0 9.0 12/10 | 27) 12/10 
12 | 48.5 12 45 5 12 - 2.0 5.1) 8 | 10 
12 | 41.8 18} 25) 45 1 6-5) 7.0, 12 | 19.5] 25) 12 | 28 
13 | $0.2 74, 27 48S |>25 02 4.0 3-0 7/10 | 27] 10] 165 
JKIT 13 | 46.8 0% 17% 5 02 5.0 10] 65) 10 | 6.5 
16 | 57.1 00 15) 45 |> 25 6.7, 6.7) 8 | 26 
Hovs 16 | 40.5 36. 06 19) 41 2 62 12-0) 12.0] 11 |22 | 18] | 2a 
16 | 51.9 34.9) 06) 45 50 47 14.0} 9.0 
16 | 37.9 12} 27] 45 2 00 12.2) 10.0] | 29) 6 | 18.5 
| 
17 | $3.7 p 47 | 14.0) 
JKJT 17 | 46.5 | 9.0} 6.0] 1m] 15; 10] 5 
: 17 | $0.7 jo | 13 20) 10 | 23 
WUAF 18 | 50.0 2 667 32-5) 
wero 18 | 50.9 2 63 | 4.5) 11.5] 20) 6 | 19.5 
18 | 41.4 03 10.0) 14.0 29) 9 | 10 
DSTG 18 | 43.9 27 4.0 13 | 09] 9 | 32.5 
ELKP 18 | 51.9 02 6.0 11.5} 29) 7 | 11.5 
ELOG 18 | 42.8 00 3.5| 7.0 6.5| 08} 8 | 13 
0780 | 19 | | 9.0) 3-0) | 30) 7/43 
23 1260 6.5| 29) | 11.5 
02 7.9) 14.8 16.5} 29) 12 | 24.5 
3.0) 2.0 13 | 33) 9 | 32.5 
OS 13.0) 13.0 10 | 20) 7 | 18.5 
02 4.0} 2.0 13 | 29) 6 | 32.5 
| | 20 | 19.5] 15.9 16.5} 20) 7/13 
| | 21 | 43.2 so | 2-0 23 mx) 11/23 
| aoc 22 | 49.7 62 4.0) 3.0 10 | 15] 9 | 32.5 
4.0] 3.0 10 | 68 | 32.5 
6.8) 10.3 26 
a 7.5 11.5) 27) 7 | 18.5 E 
64.7] 6.0 13 | 27| 12 36 
10.5| 9.0 14.5 
5.0} 4.0 24.5) 29) >13 | 34.5 
1) 8.5) 5.0 16.5) 6 | 3265 
2} 16-0) 6-0 13 | 6 | a3 
S| 1.0) 365 21 | 13 | 19.5 
KsPY 25 | 18) Ig co | 10 | 12) 10 | 19.5 
25 | 50.5 w 20) 30 wn} 02 | 2001.0) 8.0) 6.0 a | 9 | 
26 | 42.1 06) 42 we} 02 | 1011.0) 8.0) 2.0 o | as : 
| SHPG 26 | 46.7 06, 27)" 45 602 | 0998.0] 6.0) 5.0 11.5) 28) 10 | 29.5 
26 | 54.0 MMM 76.0 w 12) 35, m 42 | 0994.0/- 4.0 10 | 38) 6 | 19.5 
26 | 134.8 19) 20 | 6.5} 28) 10 | 32.5 
OSAN 26 | 33.7 19.5 
; KPxT 27 | S204 | 32) aa | 2a 
KSPY 27 | 53.9 | 
27 | 3101 19.5) 16) 8 | 32.5 : 
27 | 43.8 we, 602 | 1006.0) 7.2) 7.2 | 27 6 
27 | 42.5 0982.1) 3.9) 5.6) 24.5} 08) 10 | 39 
wez0 28 | 42.0 NM 0987.1) 4.8) 5.0 13 | 36) 
SLOT 28 | 40. we} 28 | 2007.0) 12.0) 11.0 24.5} 12) 12 | 28 
| 13.0) 15.0 19.5) 13) 11 | 19.5 
11-0} 12.0 10 < | 16.5 
9.0, 8.0 10 | 20) 
2.0) 6.5) | 
ENVIRONMENTAL | | 
46001 1 |56.0 148.0 06) 14) 42 1004.1) 4.7) 4.1) 9 |22 
46006 6 |51.0 136.0 w| 18| 43 990.6) 5.8) 8 |18 
46004 17 |51.0 136.0 21| 16) 42 996.4) 6.0) 6.1) 6 |11.5 
46005 7 |46.0 131.0 16) 12) 42 1006.3) 6.3) 8.6) 7 |13 
46005 9 |46.0 131.0 04) 23) 41 996.2) 6.8) 8.5 
46006 13 | 40.7 Nl137.7 Wi 05| 36] M 46 90 
X Direction or period of waves indeterminate re = 3 
M Measured wind ust (2 41 kn or > 33 ft, September through April). In : 
cases where a ship reported more than one observa- 1 
tion a day with such values, the one with the highest e 
windspeed was selected. 


SHIP NAME 


OGDEN THAMES 
ACUSHNET WAGC 167 
ADRIATI 

ALASKA STANDASO 
ALEUTIAN DEVELOPER 
ALMERTA LYKES 
AMERICA 

AMERICAN ALLIANCE 
AMERICAN ARGOSY 
AYEPICAN CHAMPION 
AMEFICAN COURTER 
AMERICAN INDEPENDENCE 
AMEFICAN LECACY 
AMERICAN LYNX 
AMEPICAN TRADER 
AMOCC WILFORD HAVEN 
ANDALUSTA 

ANTONIA JOHNSON 
APCO FAIRBANKS 

APCO PRUDHOE fay 
ARGONAUT 

ARTHUR WAERSK 


BARFER PRIAM 
BARRANCE 

BEN FEAKKLIN 
BLUEBIRO 

SCSTON 

BRINTOW LYKES 

C LIGHTNING 
CALIFORNIAN 
ENOCAVOUR 
CHARLES LYKES 
CHAUVENET T AGS 29 


CHEVRON EDIMBURCH 
CHEVRON LONDON 
CHEVRON PERNIS 
CHIKe 

COLOReDO 

COLUMBUS VICTORIA 
CORNUCOPIA 
COWADONGA 

OANA AMERICA 
OAVIO P REYNOLOS 
OFO 

DELTA ARGENTINA 
OFLTA 
OEPENDAPLE 
OITTE 

GOLLY TURwAN 

CrvI KATTEGAT 
EASTEON CHERRY 
EASTERN MUSE 
EASTEON wISEMAN 
EL PASO CONSOLIDATED 
EPNA OLDENDORFF 
ESSC PROVIDENCE 
EVELINE 

EYPORT #MBASSALCR 
EXPORT CHAMPION 
EXPORT PATRIOT 


EXXON wASHINGTON 
FESTIVALE 

FRANCIS SINCEPE NO 
GALLATIN 721 
GENEVIEVE LYKES 
GIBFALTAR PANSY 
GLOPAL FRONTIER 


HUDSON 
INGER 

297 
AN 

JAPAN APBROSE 


KENNETH E WILL 

KOREAN LEADER 
Lewes FUNKHOUSER 
LAKE PALOURDE 
PACIFICO 
LESLIE 
LILLocET 

LOUISE 

MAGDALENA 
MANHATTAN 
MANUKAL 

wae CE CORTEZ 
warol Gras 

MATHIES) 

vee OLIVETRA 
mayo Ly 


MINERVA 


ROOTO MAIL 


via 


March and April 1980 


This listing includes only those ships recruited in the U.S. Cooperative Ship Program whose 
Ship's Weather Observations (NOAA Ferm 72-1) were mailed to the National Climatic Center 


acaol 

AOABELLE LYKES 
AFRICAN DAWN 
ALASKAN 
LYKES 


AMEPICAN CHORGER 
ERICAN EXPLORER 
AMEPICAN LANCER 
AMERICAN LEGEND 
AMERICAN RACER 
AMEPICANA 
ANCHORAGE 

ANDERS MAERSK 
ARCO ALASKA 

ARCO HERITAGE 
ARCO SAG RIVER 
ARIES 

ARTHUR MIDDLETON 
ASIA ERAVERY 
ASTA INOUSTRY 
ATLARTIC PIONEER 
AUSTREL ENTENTE 
AUSTRAL PATOTOT 


BALD BUTTE 
TaAIF 


BERGL 

satu 
6RAZOS 

BROOKS RANGE 

¥ STAGHOUND 
CamaRe 

CARNIVA 

CHARLES 
CHaver 

CHESKUT HI 

CHEVRON 
CHEVRON FELU 
CHEVRON 
CHEVRON 
Lynes 
COLUMBUS AMFRICE 
COPAL ARCADTA 

CRESSICA 

CALAPAN 

ICE 

Pacnaro 

CEL FIC 

SUN 
DELTA BRASIL 
OELT* MEXICO 
DIAMOND PHOENT« 
CuATISARI 


EASTERN OTAMONL 
EASTERN PACIFIC 
EASTERN WORLD 

EL PASO SOUTHERN 
ESSO CASTELLON 
ESSO PUERTO RICO 
EVELYN MAERSK 
tEPORT BANNER 
EXPORT COURTER 


EXXON 
EXXON NORTH SLOPE 
FATRLCAO 

PATARENGI 
FREDERICK LYKES 
GAROENT 

GEOPGE 8 KELEZ 
GLACIER 4 


HARAGJIN 

HERON 

HOEGH PARLIN 
HOEGH OPAL 
HOHSING ARROw 
BELL 
HUMACEO 

INGHAM WHEC 35 
J 

JAMES E O° BPIEN 


KOREAK COMMANDER 


LABRADOR CLIPPER 
LAKE SHASTA 
LAUPEL 

LETITIA LYKES 


MALLORY LYAFS 
MANICA 

MANULANT 

CONA CONVEYOR 
MARGARET JOHNSON 
waARTAS TAO-S7 
MARITIME INVESTOR 
MATSONIA 

maya PIONEE® 

ARTHUR 
MEONTA 

MING AUTUMN 


RADIO MAIL 


ACE ENTERPRISE 
ADM WH CALLAGHAN 
AGUAOILLA 

ALBATROSS IV 
ALLTRANS ENTERPRISE 
ALVA MAERSK 

AMEPICAN ACCORD 
AMERICAN AQUARIUS 
AMERICAN ASTRONAUT 
ITaGe 


AMERICAN LEGION 
AMERICAN RANGER 
AMOCO CAIRO 


ARCO ANCHORAGE 
ARCO JUNEAU 
ARCTIC TOKYO 

LO MAERSK 
ASHLEY LYKES 
ASIA 

asia 

PAINBOW 
STRAL ENVOY 
AUSTRAL PILOT 
AXEL MAERSK 
BALTIMORE TRADER 
BARBER TOBA 
wLeses 
BEISHU MARU 
BERNES 


BREWSTER 


CAMPBELL WHEC 32 
CHALMETTE 

CHAPLOTTE LYKES 
CHEMICAL VENTURE 
CHEVRON AKTWERP 
CHEVRON COLORADO 
CHEVRON FRANKFURT 
CHEVRON NORTH 


th 

coavicuta 
CRISTOBAL 

DALLAS WHEC 716 
DAUNTLESS CG 

JORDAN 


CEL 

DELTA’ AFRICA 
DELTA CARIBE 
DELTA PERU 

OIANA PROSPERITY 
DOCEANGRA 
ORUCILLA U 

HORNSBY WASSON 
EASTERN FORTUNE 
EASTERN RIVER 
EDGAR QUEENY 
ELIZABETH LYKES 
ESSO CHITTAGONG 


EXPORT BUYEF 
EXPORT FREEDOM 
EXXON BANGOR 

EXXON FLORENCE 
EXXON LEXINGTON 
EXXON PHILADELPHIA 

FLEETBANK 


GEORGE ™ KELLER 

GLACIER BAY 

GLOMAR CHALLENGER 


GREEN AUKLET 
GREEN ISLAND 


LYKES 
KASHU MARU 
KOBE STAR 

Fir 


Lane 
LASH ATLANTICO 
LEDA MAERSK 


Le 

LIPSCOMB LYKES 

LUIGI GRIMALOIT 

PALLOW WLB 396 
MANISTEE 

MANULEI 

MARCONA 
MARGARET LY 

MARINE TRANSP 
MARITIME OU 


WILLER FREEMAN 
MING CHEER 


VIA WIA 
RADIO MAIL 


U.S. Cooperative Ship Weather Reports 


and/or the coded weather observations were transmitted to the appropriate radio station. 


ACONCAGUA 
ADRIAN MAERSK 
AIMEE LYKES 
ALBERT MAERSK 
ALLTRANS EXPRESS 
AMELIA T 
AMERICAN ACE 
AMERICAN ARCHER 
AMERICAN CHALLENGER 
R 


AMERICAN RELIANCE 
AMOCO CHALLENGER 
ANCO TEMPLAR 
ANNIE JOHNSON 
ARCO ENTERPRISE 
ARCO PRESTIGE 


ASIA BEAUTY 

ASIA HONESTY 
ASIAN ASSURANCE 
AUSTRAL ENDURANCE 
AUSTRAL LIGHTNING 
AUSTRAL PIONEER 


R TONSBERG 


BUNGA SRIPAGI 
CALIFORNIA RAINBOW 
CAPRICORN 
CHANCELLORSVILLE 
CHASTINE MAERSK 


CHEVRON 
CK APOLLO 

LOUISANA 
CORINTO MARU 
622 


ate 
Davie IRWIN 
DEFIANCE 
DELAWARE GETTY 


OISCOVERER OSS 
DOCTOR LYKES 
UBHE 


EaGLe 

EASTERN JADE 
EASTERN TREASURE 
EL PASO ARZEW 

ENNA G 

PALM BEACH 
EURO-ASIA CONCORDE 
EVER VALUE 

EXPORT CHALLENGER 


EXXON NEW ORLEAN: 
EXXON SAN 
FEDERICO 
FORTUNSTAR 

GAGE Lu! 

GENE TREFETHEN 
GIBRALTAR MARU 
GLADIOLUS 


ROW 
GOLOEN GATE BRIDGE 


AND 

GREEN FOREVER 
GREEN VALLEY 
GULF TRADER 
JIN INCHEON 
HAWAIIAN CITIZEN 
HILLYER BROWN 
HOEGH MERCHANT 


HUAL TRAVELLER 

Tris 

aN ACE 


Sean LYKES 
JOSEPH LYKES 
KEIYO 


KOFWKU MARU 
KOREAN JUPITER 
UROBE 


LAKE ARROWHEAD 
ITALIA 
Leo 


LIeRA 
LONG 


MARJORIE LYKES 
MAUMEE 

MAYAYAN REEFER 
MELVIN H. BAKER 
MIDGETT wHEC 726 
mILROSS 
MING HOPE 


via 
RADIO MAIL 


& 
ae 6 24 70 
72 4 $1 67 38 bad 
31 20 se 13 se 
32 44 1 81 
37 ai? 13 61 32 
39 AMERICA SUN 29 73 ss 65 
46 92 AMERICAN APOLLO 29° 128 25 89 67 63 
42 AMERICAN ARROW 17 39 125 
8 3 3s 62 
$7 93 22 96 30 21 AMERICAN HIGHWAY 20 
13 145 39 127 35 131 AMERICAN LEADER 32 7 
4s se 7 9 105 AMERICAN LIBERTY 117 
2e 1268 2 109 25 63 19 se 
63 226 19 37 6? 1 
3 42 lic anco AN 62 “se 
26 268 ss ANNA MAERSK 27 so 52 
7 aic 29 “ 
ee 129 se ss 61 6 32 
93 135 2 33 138 ARECIS 38 a 
25 22 21 28 ™ ARNOLD MAERSK 30 
34 112 4 34 42 31 110 
AST# BOTAN 1e 96 22 %6 12 30 62 
ASIA HUNTER 1 10 19 2 
ATHFL 9 11 ee 25 101 90 
AUSTRAL ENSIGN 18 101 109 
AUSTREL MOON 131 10 46 29 ss 3210S 
AUSTRAL RAINEOw avi 3 azte 100109 
T SAN OIEGO 24 1s 78 so 123 23 
5¢ 1 $1 a3 61 > 
6s ee “3 BELLMAN s3 
2 5 61 BLUE OCEAN 9 125 
11s 33 3 as BOHEME 116 BORINQUEN 108115 
9 47 e 16 BRIGHT HOPE 268 36 
21 6? 21 39 BUILDER 53 21 
23 22 19 83 caGuas 23 
33 36 10 ec e 7s 
1 so 77 se 21 ™ 
sé 72 26 1s 31 
ss 28 ee 30 CHEROKEE WMEC 165 i 35 F 
CHEPR e 34 so 123 1 CHEVRON ARIZONA 23 
CHEVR 10 103 97 CHEVRON COPENHAGEN 108 
25 i as 38 CHEVRON KENTUCKY 
86 26 “7 110 23 30 
27 175 28 7e 1 216 
1 18 be 4 1 
23 64 30 is “7 
1s 21 “0 27 
35 2 6s 
9 “7 126 106 2 
16 37 1 1 
i e a1 17 
78 152 33 21 33 24 108 
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Rough Log, North Atlantic Weather 
June and July 1980 


OUGH LOG, JUNE 1980--The storms this month 

were weak, even for a summer month. The paths 
over North America were more consolidated and mat- 
ched climatology better than over water. There was 
a primary path from the central United States to over 
the Great Lakes and Labrador. Another path was from 
western Canada to the lower Hudson Bay and then into 
Davis Strait. The normal track along the East Coast 
was about 500 mi off the coast and dispersed. Off New- 
foundland some of these storms turned northward, while 
others turned eastward. Some of the storms from Lab- 
rador continued toward Iceland. A few storms traver- 
sed northern Europe. There were none over the Medi- 
terranean. 

The most significant feature on the mean sea-level 
pressure chart was the Azores High at 1030 mb near 
37°N, 34°W. This was 6 mb higher than normal and 
about 300 mi north of its normal position. There were 
three major ridges associated with the High: one ex- 
tended into the southeastern United States; another into 
the Mediterranean; and an anomalous one toward Ice- 
land, splitting the Polar Low. The Aleutian Low did 
not exist. Instead, there were three weak centers. 
One was 1008 mb near the Shetland Islands, another 
1009 mb west of Goose Bay, and the third 1012 mbnear 
Disko Island, Greenland. 

The largest anomaly was plus 7 mb and centered 
near 40°N, 32°W. It covered the east-central ocean 
and bulged northward to southeastern Greenland. There 
was a minus 6-mb anomaly center over the North Sea 
which affected northern Europe. The Low near Goose 
Bay produced only a minus 2-mb center. 

The upper air flow pattern was a closer match with 
climatology. The primary departure was a Low near 
the Faeroe Islands reflecting the surface Low near the 
Shetland Islands. This produced a trough over west- 
ern Europe and accented the ridge along longitude 30°W. 
There was the normal Low over Baffin Island with a 
trough southward off the U.S. East Coast. 

There were no tropical cyclones this month. 


Extratropical Cyclones--The first week of the month 
the Azores High was relatively weak and split into two 
widely separated centers. By the 6th it consolidated 
into one large stubborn center over the islands it was 
named after and persisted for all practical purposes 
for the remainder of the month. Low-pressure cen- 
ters were diverted northward as they came against its 
northwestern edge. There appeared to be more low 
centers than normal, but most were weak and of little 
concern to ships. 


The first significant LOW came from north of the Great 
Lakes and was over Newfoundland on the 2d. At 1200 
the C.S, ALERT was in the southeast quadrant with 48- 
kn winds (fig. 52). On the 3d the MANIFEST LIPCOWY 
(38°N, 61°W) was in the same vicinity with 39-kn winds. 
Later in the day the winds increased to 47 kn as the 
ship sailed eastward. By the 4th the storm had turned 
northeastward and at 0000 was near 50°N, 50°W, at 1002 
mb. The MANIFEST LIPCOWY near 40°N, 55°W, had 
48-kn winds. The LOW disappeared late that day. 


Figure 52.--The LOW is centered over western New- 
foundland an hour after the C.S. ALERT had 48-kn 


Monster of the Month--This LOW developed over New 
England and by 0000 on the 4th it was over Cape Cod. 
The CAPE BRETON HIGHLANDER found 35-kn winds 
off Norfolk, Va. The LOW raced eastward and at 1200 
the C.S. ALERT (39°N, 65°W) again found 48-kn winds. 
On the 5th the storm was turning northward and there 
were no gales reported. 

On the 6th a frontal wave was found south of the LOW. 
The DALAMAN was southeast of this circulation with 40- 
kn southerly winds and 23-ft seas. This LOW developed 
as the original one dissipated. At 1800 (fig. 53) the 
CAPE BRETON HIGHLANDER now near 46°N, 60°W, re- 
ported 62-kn northerly winds. The TROLL PARK (44°N, 
54°W) had 43-kn winds from the northeast. At 1800 on 
the 7th the ZYBARDOW (36°N, 46°W) had 41-kn southerly 
winds just prior to penetrating the front. The LOW was 
moving northward and weakening. By the 9th it was gone. 
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Figure 53.--The original LOW is faintly visible over 
the Labrador Sea. The frontal wave has becomea 
full-fledged LOW near 40°N, 55°W, at 1800. 


large circulation extended over the northwestern 
ocean, 


This LOW was discovered south of Lake Superior early 
on the 7th. There were heavy thunderstorms associated 
with it as the storm traveled across the Lakes. Once in 
a while a saltie on the Great Lakes will radio a wea- 
ther observation. At 1200 on the 8th the PIER radioed 
winds of 37 kn from the northwest on Lake Erie. 

The southwesterly flow south of the warm front rea- 
ched the Atlantic on the 8th. The MONTCALM was east 
of Delaware Bay and south of Cape Sable at 1800 with 36- 
kn gales. On the 9th at 0000 the ATLANTIC BEAR was 
near the same location with 35-kn gales. At 1200 seve- 
ral ships along an average latitude of 47°N had gales. At 


1800 the SEATRAIN ANTWERP (40°N, 54°W) topped them 
all by finding 33-ft swell waves (fig. 54). 

The LOW was now 984 mb over northern Quebec. It 
was a large LOW, and its circulation still was affecting 
the Great Lakes and the western Atlantic. A ship on 
northern Lake Michigan had 42-kn winds from the north. 
Two American ships near the cold front (47°N, 48°W) 
had gales. The LOW continued northward then turned 
eastward to die over Davis Strait. 


On the 13th there was an ill-defined low-pressure sys- 
tem over Davis Strait that was a combination of the last 
storm described and several other LOWs. On the 1200 
analysis another low center was found south of Kap Far- 
vel. By 1200 on the 14th the 990-mb center was at 55°N, 
31°W. The cold front passed a ship near 47°N, 25°W. 
The winds had shifted to westerly, but the 26-ft swell 
waves were still from the south-southeast. Ocean Wea- 
ther Station Charlie was receiving 41-kn northwesterly 
winds and 18-ft seas in the southwest quadrant. At 

1800 the C,P. DISCOVERER was within a few miles of 
Charlie with 40 kn also. A ship south of the center had 
23-ft seas on the 15th. 

Another LOW had been following closely behind this 
one, and yet another was moving northward over the 
United Kingdom. On the 1200/15 analysis, there were 
four weak centers supporting a large cyclonic circula- 
tion which reached as far south as 35°N. There were 
several reports of gales and even more of 16-ft waves. 
By the 16th the LOW over the United Kingdom had be- 
come the primary one and was headed toward Iceland. 
The CUMBRIA (46°N, 18°W) found 41-kn winds. This 
LOW stalled over Iceland and dissipated on the 17th. 


This maritime storm originated over the Maritime 
Provinces on the 16th. The SEDCO 709 off Cape Race 
had gales as did the ZAPATA UGLAND only a few 
miles away. The USNS COMET had 39 kn south of 
Cape Sable on the 17th. The WVFN was doing a good 
job of reporting, but its name could not be identified. 
The 988-mb storm was near 57°N, 32°W, at 0000 on 
the 18th. A trough line had just passed OWS Charlie 
with 40-kn winds and 21-ft seas. Later in the day the 
storm passed north of OWS Lima with 40-kn winds. 

A U.S.S.R. ship near Lands End reported 50-kn winds 
from the southwest. Many others were reporting gales. 
The highest seas were 26 ft reported by the CALLAG- 
HAN. 

On the 19th Lima reported winds up to 45 kn and 
seas to 23 ft. Several ships had gales over 40 kn and 
seas as high as 23 ft. A Canadian ship (VCKW) at 
55°N, 15°W, had 44-kn winds and swell waves follow- 
ing 33 ft. The storm was over Shetland Islands on the 
20th bringing high gales and rough seas to the crowded 
North Sea (fig. 55). : 

The storm made a cyclonic loop east of the Faeroe 
Islands on the 20th and 21st and then stalled for 24 hr 
before continuing to loop toward Denmark. It was 
constantly weakening during this period. 


This severe weather over the western Mediterranean 
was associated with a front out of a LOW that was over 
Norway. The cold front was moving southeastward 
over France and Spain on the 26th. By 1800 it was 
over the Gulf of Lyon, where the first ship reported 
gales. By noon on the 27th it had swept to Algeria and 
Sicily. Several French ships whose call letters could 
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Figure 55. -- This infrared image shows that there 
were only low clouds \grey shade) associated with 
the storm, a sign of weakening. 


not be identified had winds near 40 kn and waves of 8 
to 12 ft. On the 28th the front lost its punch and all 
winds reported were below gale force. 


This storm was a combination of two LOWs. One came 
out of the southeastern United States and moved up the 
coast. The other came across James Bay and eastern 
Canada. On the 26th the EXPORT PATRIOT off Long 
Island had 39-kn gales. On the 27th the SCOTSTOUN 
was south of Long Island with 35-kn gales (fig. 56). 

On the 28th the Canadian LOW took over, and the WVFN 
(a good reporter who could not be identified) at 47°N, 
49°W, had 40-kn southeasterly winds. The storm was 
986 mb near Corner Brook. On the 29th the SIR HUM- 
PHREY GILBERT at Hamilton Inlet had 40-kn winds out 
of the north. The storm center continued northeastward 
and broke up on Kap Farvel on July 1. 


Figure 56, --The two storms still have distinct circu- 
lations at 1700 on the 27th. One is over Quebec and 
the other south of Nova Scotia. 


Casualties--The 9,110-ton American JOHN TYLER 


sustained heavy-weather damage on the 2d. The 378- 
ton Swedish tanker FURENAS and the 1,580-ton Da- 
nish ferry KARNAN collided in dense fog on the 3d 
outside Helsingborg. There were no injuries. Early 
in the month the 4, 971-ton FLENSAW struck the No. 
3 lock in the Welland Canal during a violent rainstorm 
and strong wind gusts. 

On the 11th the 200-ton British QUEENFORD and 
the 1,833-ton Greek IRENES SUN collided in heavy fog 
in the North Sea. The QUEENFORD sank but her crew 
of three was saved. The Greek GEORGE B, SPHIKAS 
requested heavy-weather damage survey at Naples on 
the 12th. The 10,009-ton ARISTEUS and the 86, 098- 
ton NORDIC CRUSADER collided in fog in the North Sea 
on the 12th. The 1,587-ton ARGO GLORY had heavy- 
weather damage on a voyage from New Orleans to Port 
of Spain. The 4, 735-ton Panamanian FAIR REEFER 
suffered heavy-weather damage on a voyage to Poland 
on June 20 to 22. 

The two Canadian lakers ALGOBAY (22, 850 tons) 
and the MONTREALAIS (17, 647 tons) collided in fog 
on the St. Clair River on the 25th. The 16,628-ton 
HILDA MARJANNE had her ice-damaged propeller 
blades replaced at Port Colborne this month. 

Other Casualties--The Liberian tanker BILBAO en- 
countered heavy weather during June 5 to 22 from Iraq 
to Portugal. The Greek bulkcarrier APOSTOLOS AN- 
DREAS and the tanker ZAKYNTHOS collided in fog at 
San Vicente on the 12th. 


OUGH LOG, JULY 1980--The cyclone tracks this 

month did not compare at all well with climatology. 
The tracks of the storms over Canada and the north- 
ern United States were very diverse. Very few man- 
aged to make the transition from continental to mari- 
time. The most preferred track over water was from 
the Gulf of St. Lawrence to the North Sea. As the 
storms approached western Europe they tended to di- 
verge. The primary climatological track and area of 
cyclogenesis off the U.S. East Coast did not exist. 

As expected in a summer month, the cyclones were 
weak. 

The mean sea-level pressure pattern reflected the 
diversity and weakness of the maritime storms. The 
primary feature, of course, was the Azores High at 
1028 mb. The center was near normally located at 
35°N, 42°W. There was the usual ridging into the 
southeastern United States and western Europe. The 
European ridge was over the Mediterranean, farther 
south than usual. A usual slight ridge toward Green- 
land was accented and toward Iceland. The Greenland 
High, usually over the ice cap, spanned the Greenland 
and Barents Seas. 

The normally weak low-pressure centers were dis- 
placed. The climatically strongest one was 1007 mb 
over Hudson Bay rather than Cape Chidley. The nor- 
mal 1010-mb Low over Iceland was 1012 mb north of 
Ireland, and the normal 1010-mb Low over northern 
Sweden was 1011 mb over Denmark. 

Although the pressure departures were not large, 
they were significant in reflecting the cyclone tracks. 
There was a large elongated area of negative values 
across Europe between latitudes 50° and 55°N. There 
was a large positive area of up to 6 mb over the Green- 
land and Barents Seas. 
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In the upper air at 700 mb the primary Northern 
Hemisphere circulation center was shifted from the 
North Pole to over Devon Island in the Queen Eliza- 
beth Islands. The east coast trough was shifted west- 
ward to Hudson Bay. A discontinuity occurred over 
southern Canada, and the trough shifted to off the U.S. 
East Coast. The usual trough along longitude 10°W 
was accented by an anomalous High over the Gulf of 
Bothnia. 

The first tropical cyclone, Allen, was a depression 
on July 31. (See Hurricane Alley.) 


Extratropical Cyclones--The Azores High was a steady 
feature slightly southwest of the Islands, ocasionally 
drifting into Europe and splitting with a second center 
becoming the Bermuda High. There was the perma- 
nent heat Low over the Sahara. 


The first storm came out of the Plains and traveled 
along the Canadian-United States border. The storm 
was 992 mb over the Gaspe Peninsula at 1200 on the 
6th. Heavy rains were widespread, and the town of 
Grande Vallee was hard hit by flooding with damage 
estimated at over $1 million. The northeastern part 
of the Gaspe Peninsula was hardest hit. Power out- 
ages were not completely restored until the 8th. The 
first high-wind report was from a SHIP near 35°N, 
73°W, of 52 kn in a thunderstorm along a trough line. 
The U.S. ship KFDZ (39°N, 67°W) had 43-kn winds 
and 13-ft waves. At 1800 the SEA-LAND GALLOWAY, 
350 mi south of the center, had minimal gales. The 


Figure 57.--The storm is over Cabot Strait, and there 
are indications of a circulation southeast of Cape 
Race at 1700 on the 7th. 


PROVO WALLIS (44°N, 63°W) started the day with 47- 
kn westerly winds. The ATLANTIC PRELUDE was 
east of Halifax, NovaScotia, within4mb of the storm's 
center with 50-kn winds. A ship south of St. Pierre 
had 20-ft swells from the south-southwest. A new 
LOW formed near the point of occlusion (fig. 57). On 
the 8th the FREDERICK CARTER near Sidney had 45- 
kn winds blowing through Cabot Strait. The new cen- 
ter was moving northward. The GRONLAND was just 
off Kap Farvel on the 9th with 44-kn winds from the 
east. The weather station was plotted as 45 kn. A 
ship called the seas 20 ft. The storm split on Kap Far- 
vel with the eastern center surviving and moving east- 
ward. No further gale reports were received, and the 
center reverted to a trough on the 12th. 


This LOW was discovered north of Sept-Iles on the 

16th. Cape Race and a Canadian ship just to the south 
both had 35-kn winds. Neither reported waves. The 
WVEFN (47°N, 49°W) also had 35-kn gales on the 17th. 
By 0000 on the 18th the 1000-mb storm was at 54°N, 
40°W. The C.P. DISCOVERER (56°N, 43°W) was north- 
east of the center at 0600 with 44-kn winds and 12-ft 
seas from the northeast. The storm was racing east- 
ward and was over Scotland at 1200 on the 19th and was 
over the Skagerrak on the 20th. The northerly flow 
over the North Sea brought gales to the many ships and 
platforms there. The VULCANUS off Helgoland record- 
ed 41-kn gales and the VENDEE off Brest had 40 kn. On 
the 21st most of the winds over the North Sea were in 
the upper 30's, but two reports in the vicinity of 56°N, 
02°E, had 44 kn. The storm disappeared on the 22d. 


Cape Race produced this storm on the 21st. Several 
stable waves had occurred along the front in that area, 
but this one was unstable and expanded. It raced east- 
ward and at 1200 on the 23d was near 44°N, 29°W, at 
990 mb (fig. 58). The ALAIN L.D. (42°N, 34°W) re- 


Figure 58.--By 1200 the ALAIN L.D. and the group of 
thunderstorms near 42°N, 32°W, have met, result - 
ing in the high winds. 
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ported 68-kn winds, which seemed high for the pres- 
sure gradient and season. Her seas were 20 ft, and 
there was rain in sight. The clouds were coded as cu- 
mulonimbus, so there were probably strong winds as- 
sociated with these and the instability. The BISCHOF- 
STCR (41°N, 34°W) had 39-kn gales at 1800. At about 
that time the LOW must have passed nearly directly 
over the CAST PETREL. At 0000 on the 24th she had 
41-kn northerly winds. Past weather indicated thunder- 
storms. Later in the day the WILD FLAMINGO (44°N, 
19°W) had 45-kn winds and 25-ft waves. On the 25th 
OWS Romeo measured winds over 40 kn and seas as 
high as 25 ft. The storm was traveling northeastward 
and dissipated over the Irish Sea on the 26th. 


Another unstable frontal wave formed east of Trinity 
Bay on the 24th. The AMERICAN ALLIANCE found 
35 kn as the front crossed her path. At 0000 on the 
26th both the DART AMERICA and DART CANADA 
were sailing westward in the storm. The AMERICA 
had 53 kn from the southeast, and the CANADA had 42 
kn from the west with 20-ft swell waves (fig. 59). At 
1800 the AMERICAN ACE (48°N, 27°W) was on the re- 
ceiving end of 45-kn winds, and the SEA~-LAND PACER 
(49°N, 22°W) had northeasterly 40-kn winds with 20-ft 
swells. 

The storm was headed into the Bay of Biscay on the 
28th, when it suddenly turned northward. OWS Romeo 
had 20-ft seas from the north. The storm weakened 
with the shift in direction, but it intensified again on 
the 30th. Several ships again reported gales. On Aug- 
ust 1 the storm stalled until the 3d near 55°N, 25°W. 


Tropical Cyclones--Hurricane Allen became a tropical 
depression on July 31 and thus will go down in history 
as a July storm. He will also be remembered as the 
strongest storm ever in the northwestern Caribbean Sea 
and for the second lowest measured pressure over the 
North Atlantic. See Hurricane Alley, page 353, for a 
description. 


Casualties--The 15, 414-ton Greek GEORGIS PROIS 
and 4,576-ton Greek KAPETAN ANTONIS collided in 
fog between Cape Race and St. Pierre on the 1st. On 
the 7th, the 15,494-ton Spanish SERANTES and the 

5, 888-ton Pakistani TAXILA collided in fog 18 mi west 
of Gibralter. The pipe-laying barge No. 27 suspended 
operations in the North Sea because of bad weather on 
the 10th; the stinger was reported sunk. The Panama- 
nian PANAGIA SPILIANI was at Tunis on August 1 with 
heavy-weather damage that occurred during July 22 to 
30. The 39,260-ton Liberian CARBAY discovered ap- 
parent heavy-weather damage from a voyage from Ham 
ton Roads to Rotterdam while in drydock. The British 


Figure 59.--The storm is well outlined by the high 
cold clouds (white), but there were widespread 
low clouds (grey). 


KING RICHARD reported heavy-weather damage at Lis- 
bon on the 25th. On the 31st two Canadian fishing ves- 
sels collided in fog southeast of Halifax. The KATE 
BEAVER rescued 14 crewmen from the MARGARET 
AND JANE, which sank, with 4 crewmen missing. 
Other Casualties--The Saudi Arabian AMAL drifted 
in strong winds while anchored at Jeddah and grounded. 
The 8,915-ton Greek JADE reported severe storm con- 
ditions near 38.3°S, 39°W, and shifting of cargo on the 
3d. The 10, 732-ton Liberian ATHLOS apparently sank 
on the 30th, 1,000 mi northwest of Cape Town in storm 
seas. She took on water after springing a leak in her 
hold. The 28 crewmen were rescued by the PORSANGER. 


Rough Log, North Pacific Weather 
June and July 1980 


OUGH LOG, JUNE 1980--Severe storms were few 

and far between this month. There were many short- 
lived frontal waves which are not pictured on the month- 
ly cyclone track chart. The major path of cyclones this 
month was an anomalous one from the west shore of the 
Sea of Japan and along the western Bering Sea. Some 


storms developed off Honshu that traveled east to north- 
east and generally dissipated over midocean. Farther 
to the east in the vicinity of 45°N, 170°W, storms devel- 
oped that moved northeastward toward Bristol Bay. 

The mean sea-level pressure pattern was completely 
dominated by the 1030-mb Pacific High centered near 
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40°N, 150°W. There was no indication of an Aleutian 
Low. There was a 1005-mb low center over eastern 
Siberia and a 1013-mb low center over the Yukon. Cli- 
matology indicates a 1010-mb Aleutian Low north of 
Adak Island and a 1011-mb LOW over Alaska. The Pa- 
cific High is normally 1024 mb. 

The anomaly pattern was dominated by a plus 11-mb 
center near 46°N, 160°W. Most of the North Pacific 
north of latitude 20°N had pressure above normal. The 
only negative anomaly center was minus 5 mb over east- 
ern Siberia. 

In the upper air at 700 mb the pressure level was 
higher than normal in general. A trough with a weak 
LOW supported the surface LOW over Siberia. The 
height 600 mi south of the Alaska Peninsula was up to 
400 ft above normal. 

There were four tropical cyclones: tropical storm 
Herbert over the western ocean and hurricanes Agatha 
and Celia and tropical storm Blas over the eastern 
ocean. 


Extratropical Cyclones--The Pacific High was one of 
the primary controlling factors in the tracks of the cy- 
clones. The HIGH started the month off the U.S. West 
Coast. Toward the end of the first week, it weakened 
temporarily. During the second week it elongated east- 
west, and by the third week it was in place over the cen- 
tral ocean. It then drifted and built eastward and was 
again off the U.S. West Coast on the fourth week. 


The first gales were associated more with the Pacific 
High than the LOW, which was inland over the Rocky 
Mountains. One of the first reports was by a ship off 
Cape Blanco late on the 1st of 35 kn. On the 2d the OG- 
DEN FRASER found 35-kn northwesterly winds off Van- 
couver Island. On the 3d the SPRAY CAP reported 50 
kn south of Cape Blanco. The OGDEN FRASER was 
sailing northward and found 43-kn gales west of the 
Queen Charlotte Islands. The gradient relaxed on the 


A frontal system moved eastward across Japan on the 
3d. By 1200 on the 4th a new circulation had formed 
around the occlusion and was near 44°N, 165°E. The 
PACHACHA (35°N, 171°E) had southerly 45-kn winds. 
Another ship with the call letters BPLI estimated the 
winds as 41 kn near 36°N, 163°E. This one spurt of 
energy seemed to be all the storm contained, and it 
steadily weakened. 


The junction of the Amur and Zeya Rivers was the birth- 
place of this storm. It moved over the Sea of Okhotsk 

on the 8th and the Kamchatka Peninsula on the 9th. At 
0000 on the 10th the LOW was 998 mb near 52°N, 165°E. 
The SPRAY CAP was near 49°N, 167°E, with less than 
1/2-mi visibility and 47-kn southwesterly winds. The 
waves were 15 ft. The system was traveling eastward 
at 25 kn. The KOULOUNDA (54°N, 161°W) northeast of 
the center had 52-kn winds from the southwest. On the 
12th the storm was moving into the Gulf of Alaska. The 
ROKKOHSAN MARU and the H8DE, both near 53°N,150°W, 
had 35- and 40-kn winds, respectively. Late on the 13th 
two U.S.S.R. ships, probably fishing vessels, werenear 
54°N, 161°W, with gales. The storm stalled on the 13th 
and 14th near 58°N, 145°W (fig. 60). There were 30- to 
40-kn winds along the Alaska Peninsula as reported by 
the AMERICAN VIKING, GAIL WIND, and WALTER N. 
The fishing vessel] MICHAEL LEE sank near Port Mol- 
ler, where the WALTER N. reported 30 kn. It was not 
specified if weather was a factor. The storm began mov- 
ing southward on the 15th and faded from the scene. 


This was one of the storms that formed off Honshu, but 
it was not typical in that it moved more northward than 
the majority. It was first detected on the 10th. The 
NEW GOLDEN PHOENIX (45°N, 162°E) was north of the 
storm on the 11th and found easterly 50-kn winds most 
of the day. At 0000 on the 12th the storm was near53°N, 
156°E, at 984 mb. The OGDEN FRASER was about 400 
mi southwest of the center with 45-kn winds from the 
north. On the 13th the BELLMAN found 48-kn winds (fig. 


Figure 60.--Two views of the same storm only 1 hr 42 min apart. The left view is an infrared image by a 


NOAA polar-orbiting satellite, and the right view is a visual image from the NOAA stationary satellite 
at 135°W. 
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Figure 61.--The center of the storm has lagged far be- 
hind the frontal system. The wedge shape near 45°N, 
175°E, indicates the location of the occlusion. 


61). A U.S. ship southeast of Adak Island on the 14th 
had 37-kn winds and the fishing vessel WENDY FOSS had 
southeasterly winds of 40 kn near Dutch Harbor late in 
the day. On the 15th the storm turned westward toward 
Kamchatka. The front stretched far to the east, and the 
CALEDONIAN FOREST found 54-kn southerly winds at 
50°N, 164°W, near the front. On the 16th the LOW dis- 
appeared. 


This storm came out of Manchuria. On the 18th it was 
989 mb south of the eastern tip of Hokkaido. The first 
gales were found by Soviet fishing vessels off Ostrov 
Kunashir, On the 19th the storm was moving northeast- 
ward as it was deflected by the Pacific High over mid- 
ocean. Four ships west, south, and east of the center 
found gales. The gradient was tightest south and east 
of the front. A ship slightly south of the cold front near 
36°N, 156°E, had 25-ft waves. The storm's influence 
was reaching eastward along the Aleutians. Bethel and 
Cold Bay had 46-kn winds. The OREGON (56°N, 170°W) 
had 40- to 50-kn winds with heavy rain and 1/2-mi visi- 
bility. Others were reporting 30- to 45-kn winds. The 
UNITED SPIRIT had 40-kn winds on the 20th near Adak 
Island. On the 20th the storm moved through the Bering 
Strait. 


As the point of occlusion of the front from the storm 
above moved eastward across the Alaska Peninsula, a 
LOW formed. Gales started blowing late on the 22d. 
The SUNNY WEALTH (52°N, 149°W) was about 300 mi 
south of the 991-mb center with 45-kn winds. Six hours 
later the TOZAN MARU brought 42 kn into the game. 
At 1200 the THOMAS G. THOMPSON reported 40 kn, 


while only a few miles from OWS Papa who was report- 
ing 36 kn and 16-ft waves. 

The storm was traveling southeastward off the Bri- 
tish Columbia coast on the northeast side of the Pacific 
High and weakening. 


This storm was exported out of a port on the Yellow 
Sea. The NEW GOLDEN PHOENIX was in the Sea of 
Japan with 35 kn out of the northwest on the 26th. The 
storm moved across Honshu ard was near 40°N, 151°E, 
at 1200 on the 28th at 990 mb. The circulation had 
spread and consolidated. Several ships, including the 
CANADA MARU and the FORT NELSON, found gales 
both west and east of the center. Waves of 13 ft were 
the highest reported. On the 29th the EASTERN RIVER 
(40°N, 151°E) had 40-kn winds. The SOUTHERN HIGH- 
WAY had 16-ft waves 300 mi south of the center. Iso- 
lated gales continued into the 30th, but the storm died 
by July 1. 


Tropical Cyclones, Eastern Pacific--Hurricane Agatha 
came to life on the 9th about 150 mi southwest of Clip- 
perton Island. Heading slowly northwestward, she in- 
tensified to tropical-storm strength late in the day and 
became a hurricane the following day. Agatha intensi- 
fied slowly. By the 11th, after crossing the 10th paral- 
lel near 115°E, winds climbed to 85 kn near her center 
(fig. 62). Early on the 12th they were up to estimated 
100 kn. Gales extended 150 mi in all directions. This 
was Agatha's peak. She began turning west-northwest- 
ward and by the 13th had moved into a region of relative- 
ly cool water. Sea-surface temperatures ran about 
75°F and satellite photos showed weakening. She had 
dropped to tropical-storm strength before the day was 
out. Agatha dissipated on the 15th west of 135°W and 
south of 20°N. 


Figure 62.--Agatha in all her finery. She has a fea- 
thery bow trailing as she parades westward. 


While Agatha was falling apart in midocean, tropical 
storm Blas was coming together just north of Clipperton 
Island. By 0000 on the 17th the tropical storm was cen- 
tered near 12.3°N, 110.5°W. Heading northwestward, 
under the watchful eye of the Eastern Pacific Hurricane 
Center, Blas reached peak intensity on the 18th. Max- 


imum sustained winds climbed to 45 kn. It was not un- 
til late that same day that the slow-moving storm cros- 
sed the 15th parallel, near 115°W. The following day he 
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weakened to a depression. 

Toward the end of the month hurricane Celia popped 
up some 450 mi southeast of Manzanillo. Moving west- 
ward on the 25th, Celia became a tropical storm. The 
following day, near 15°N, 108°W, she attained hurricane 
status. She also made a fatal error by turning toward 
the west-northwest. She headed for an area of increa- 
sing wind shear and cooler water. Celia remained a 
minimal hurricane until the 28th (fig. 63). Late in the 
day she came under the influence of an upper level 
trough. Quickly she lost all upper level support. She 
dissipated by the 30th. 


Figure 63.--Hurricane Celia does not appear as well 
organized as many tropical storms at 2045 on the 
27th. 


Tropical Cyclones, Western Pacific--Tropical Storm 
Herbert originated about 650 mi south of Hong Kong on 
the 24th. After moving rapidly toward Vietnam he 
gradually slowed and turned northwestward. Herbert 
reached tropical-storm strength early on the 25th (fig. 
64). Later in the day a reconnaissance plane reported 
45-kn surface winds around a 992-mb pressure center. 
Herbert's center passed over the Paracel Islands be- 
tween Xishadao and Sanhudao on the 26th. Winds at the 
time were 42 kn with gusts to 62 kn. The storm inten- 
sified slightly after passing the Paracels on a north- 
westward track. However, Herbert weakened after 
crossing Hainan late on the 26th. Once in the Gulf of 
Tonkin he began to turn westward just before reaching 
the south China coast on the 28th. Late that afternoon 
he moved ashore about 110 mi east-northeast of Hanoi. 


Casualties--The Japanese ferry FERRY AKASAI for 
Kobe grounded in fog on the 2d. On the 8th the KYUDAI 
MARU and the DONG JIN No. 11 collided in fog 36 mi 
north of Cheju Island. The TOYO MARU No. 16 laden 
with 258 Mazda cars collided in fog with the NICHIWA 
MARU with 538 Datsun cars off Cape Kajetori on the 
10th. The TOYO sank and the crew of 11 were rescued 
by the NICHIWA. Fog was still the culprit. The TAI- 
HEI MARU and KUNITOMO MARU collided in dense fog 
off Komatsushima on the 16th. 

The 8,566-ton PRINSENDAM was at Vancouver on 
the 17th to have ice damage repaired which occurred 
in Glacier Bay on a voyage from Vancouver to Alaska. 
Two South Korean hydrofoil passenger vessels, the 
ANGEL No, 1 and ANGEL No. 2, collided in fog in Chin- 


hae Bay on the 24th. At least four passengers died 
with many including crew injured. The TOHO MARU 
No. 13 and the GALLEON ONYX collided in fog off Hok- 
kaido. The TOYO MARU capsized and four of eight 
crewmen were rescued. 

The American tanker WILLIAMSBURGH sustained 
heavy-weather damage during June 19 to July 1. The 
GRAND ZODIAC had heavy-weather damage on a voy- 
age from Coos Bay for Japan. The container vessel 
SUNSHINE ISLAND encountered heavy weather in June 
from Pusan to the United States and lost containers 
overboard. 

Other Casualties--The Liberian BELLA (9,287 tons) 
had damage from a cargo of logs, part of which broke 
adrift in heavy weather in the Indian Ocean on June 3 to 
9. The 32, 360-ton SAUDI-FILIPINAS 1 sank in the In- 
dian Ocean on the 9th while under tow by the tug SUM- 
ATRAS in force 9 to 10 winds. The Greek SUNRISE 
diverted to Bombay owing to water in the engineroom 
from heavy weather. The 11,207-ton VILLANGER de- 
veloped a list of 12° during bad weather off Chile on the 
14th. 

The Panamanian GOLFE DE TADJOURAH struck 
rocks and grounded on the 11th near the Oman coast in 
poor visibility and rough seas. Eleven of the 16 crew 
survived. 

The 11, 188-ton American SANTA MARIANA alleged 
weather damage on the 15th and 16th from Buenos Aires 
to Valparaiso. The ERSKINE BRIDGE reported the 
flukes and swivel of the starboard anchor were damaged 
on the 18th off Port Kembla because of heavy seas. 

The BARON WEMYISS, a British bulkcarrier arrived 
Auckland on the 22d as a port of refuge following water 
ingress during heavy weather. On the 23d the PING 
CHAU and the HADI contacted during heavy weather 
while at anchor at Bombay. The Singapore CHERRY 
MAJU grounded at the port of Karwar, India, with large 
list. All the crew were rescued, but monsoon weather 
prevented reboarding. 


Figure 64.--Herbert, not yet a tropical storm, is 
buried in this massive cloud shield near 14°N, 
115°E, about 350 mi west of Manila late on the 
24th. 
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OUGH LOG, JULY 1980--There appeared to be 

about the average number of extratropical cyclones 
crossing the North Pacific this month. None were very 
severe. The primary storm path followed a mean path 
between the two paths indicated by climatology. The 
storms originated near Honshu and tracked slightly 
north of eastward to about 160°E, where they turned 
northeastward toward Bristol Bay. Several storms 
took circuitous paths across the Bering Sea. 

The 1030-mb Pacific High normally centered near 
40°N, 150°W, was the dominant pressure feature. This 
was 5 mb higher than normal. No closed Aleutian LOW 
is indicated on the monthly normal sea-level pressure 
chart, but there was an anomalous 1007-mb Low north 
of Kamchatka this month. There was also an anoma- 
lous 1019-mb High over the Arctic Ocean north of Point 
Barrow. The few storms that continued over Alaska 
and into Canada moved through the weak area between 
the two Highs. 

The two significant anomaly centers were both posi- 
tive; a 5 mb centered with the Pacific High and an 8 mb 
with the High over the Arctic Ocean. A weak negative 
anomaly area stretched from Hudson Bay westward in- 
to eastern Siberia. 

The surface Low over Siberia was reflected at 700 
mb as a closed circulation. The trough along the Asian 
coast was sharpened. Also, the ridge over Alaska and 
the western Canadian coast was intensified. 

There were 10 tropical cyclones this month, 5 over 
the western ocean and 5 over the eastern ocean. They 
were tropical depression 10, tropical storm Ida, and 
typhoons Joe, Kim, and Lex in the west; and tropical 
storms Darby, Estelle, and Frank, and hurricanes 
Georgette and Howard in the east. 


Extratropical Cyclones--The month started with the 
Pacific High firmly entrenched north of Hawaii and 
west of northern California. No storm or frontal sys- 
tem made any significant inroads until the 20th. At 
that time the Pacific High split into two to three weak 
cells, and the cyclones and fronts were able to pene- 
trate farther south. By the 27th the Pacific High was 
consolidating over midocean, and during the first week 
in August was settled again in its usual location. 


This LOW in the trough of a storm over the Bering 

Sea existed on the Ist. It traveled northeastward 

and by the 3d announced its existence. The JAMAICA 
MARU (46°N, 175°W), 225 mi east of the center, had 
48-kn winds from the southeast. She still had 40-kn 
winds on the 4th. At 1800 the American KHRH had 39- 
kn winds near 48°N, 163°W. The storm passed slightly 
west of Saint Paul Island on the 5th (fig. 65). At 1500 
the MARINER was south of Kodiak Island with 40-kn 
southerly winds. On the 6th, 7th, and 8th the storm 
made a cyclonic loop south of Saint Lawrence Island and 
dissipated over Alaska on the 9th. 


Monster of the Month--This storm came out of the Yel- 
low Sea on the 1st. It traveled along the northern shore 
of Honshu and was over the open water on the 3d. Soviet 
fishing vessels in Tatar Strait were receiving gales, as 
were ships along the front south of Japan. The storm 
had multiple centers and was of no concern until it con- 
solidated into one center on the 6th. The DAIRIN MARU 
was north of the center with 36-kn winds out of the north- 
east. At 0000 on the 7th the 992-mb storm was at 43°N, 
173°E. The OCEAN LEAP (39°N, 177°W) was in the fron- 
tal zone with 41-kn winds from the south-southeast. On 


Figure 65.--Late in the day the storm has moved in- 
land over Alaska. 


the 8th the DAIRIN MARU (48°N, 177°E), which was fol- 
lowing the storm, had 40-kn winds and 12-ft seas. At 
this time the storm turned a cyclonic loop, completing 
it on the 9th and heading northward. This was odd for 
the storm's location; usually storms do this much far- 
ther north. The PRESIDENT CLEVELAND was sailing 
southward in the southeast quadrant and had 35-kn gales 
and 12-ft seas. Her winds were 40 kn on the 9th (fig. 
66). 


the 
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Figure 66.--There are only a few low clouds near the 
center of the storm. The cold front east of the cen- 
ter stretches to the south-southeast and the warm 
front to the east-northeast. There is highpressure 
north of the Aleutians. 

The NANCY LYKES (40°N, 169°W) was near the front 
on the 10th and her report read 60 kn with 23-ft waves. 
The storm was moving northeastward against the 1034- 
mb Pacific High. On the 11th a SHIP (48°N, 175°W) 
southwest of the storm reported 25-ft seas. Still far- 
ther south the SINCERE No. 5 reported 20-ft swells. 
The PRESIDENT PIERCE had gales at a pressure of 
995.6 in the 994-mb storm as the storm switched to a 
more southerly center. At 0000 on the 12th the new 
center was near 53°N, 167°W. The strongest winds 
were in the southeast quadrant. The JAPAN RAINBOW 
had 48 kn, the SHIMA MARU had 45 kn, and a SHIP at 
49°N, 166°W, had 25-ft seas. By the 13th the storm 
was very weak. 


A long frontal system extended southward from Alaska 
to 35°N and then westward to Japan and on to tropical 
storm Ida near Taiwan. At 1200 a frontal wave was 
analyzed over Honshu. Gales were blowing on the 12th. 
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The storm was 988 mb near 40°N, 160°E, on the 13th. 
The KAMNIK (87°N, 151°E) had 44-kn northerly winds. 


The PRESIDENT ADAMS (47°N, 166°E) had easterly 40- 


kn winds, while the TOYOTA MARU, south of the cen- 
ter, was sailing into 20-ft seas. Two Japanese ships 
near 41°N, 168°E, had 40-kn gales and 20-ft waves on 


the 15th. There were a few minimal gales until the 17th, 


when the winds decreased to only breezes. 
The remainder of the month was quiet with no well- 


lated gale reports here and there. Throughout the 

month there were gale reports off the U.S. West Coast 
as the Pacific High pushed eastward and the heat Low 
over the interior desert intensified. 


Tropical Cyclones, Eastern Pacific--Darby was the 
first of a number of short-lived tropical cyclones that 
roamed these waters in July. She formed on the ist 
near 13°N, 110°W, and dissipated on the 3d. Darby 
moved westward. Her winds peaked at 45 kn on the 2d. 

From the 12th through the 28th tropical storms Es- 
telle and Frank, along with hurricane Georgette, all 
developed south-southeast of Socorro Island. Estelle 
was already a tropical storm when discovered on the 
12th. Her winds reached 40 kn, but after moving west- 
northwestward, she quickly dissipated the following 
day. Frank flared briefly on the 18th. He moved ina 
more westerly direction, peaked at 45 kn on the 20th, 
then died on the 22d. Six days later Georgette put in 
an appearance. On a northwesterly heading, she rea- 
ched hurricane strength by the 29th, when winds brief- 
ly climbed to 65 kn (fig. 67). The following day she 
was downgraded to a tropical storm and by the 31st was 
finished. All these storms suffered from cool surface 
water and a lack of upper level support. 


£ *. 
Figure 67.--Georgette has several feeder bands and 
a small eye. 


Just before the month closed hurricane Howard de- 
veloped about 300 mi east of Clipperton Island. By the 
August 2 he had reached hurricane strength near 
13°N, 111°W. He headed northwestward. Maximum 
winds rose to 80 kn and then peaked at 90 kn on the 3d 
(fig. 68). However, as Howard approached 20°N, cool- 
er waters dampened his enthusiasm. Late on the 5th 
he dropped to tropical-storm intensity. By the 7th, as 
he crossed 25°N near 121°W, Howard was a minimal 
tropical storm and sinking fast. 


Tropical Cyclones , Western Pacific--Tropical storm 


Ida developed on the 6th just east of the southern Mari- 
ana Islands. The following day the CHIKUMASAN MA- 
RU, sailing northward, encountered 35-kn winds about 
120 mi north-northwest of Ida's center. Ida was mov- 
ing west-northwestward. By the 8th winds near her 
center climbed to 55 kn. Early the following day they 


organized extratropical storms. There were a few iso- 


Figure 68.--Hurricane Howard at 2145 on August 3 is 
approaching latitude 20°N. 


briefly reached 60 kn as Ida entered the Formosa 
Strait. The 5,486-ton Philippine REYNA FILIPINA 
dragged anchors in rough seas and strong winds on the 
9th in Manila Bay. A reconnaissance aircraft reported 
a 979-mb pressure. Ida very nearly became a typhoon, 
She passed close to Basco Island early on the 10th, 
where a minimum pressure of 982 mb was reported. 
The BENVALLA, about 40 mi from Ida's center, re- 
ported winds of 57 kn with gusts to 75 kn. Early on the 
11th, Ida began to turn northwesterly toward the south 
China coast. She passed 150 mi to the east-northeast 
of Hong Kong, where wind gusts ranged from 30 to 50 
kn. Ida crossed the coast near Shantou, which record- 
ed a 985-mb pressure with 38-kn winds and gusts to 

52 kn. 

On the 15th a tropical depression formed some 520 
mi east of Manila. Initially, it moved rapidly west- 
northwestward but turned westward and slowed on the 
16th. It moved across Luzon close to Manila that eve- 
ning. On the 17th the ill-defined center, now in the 
South China Sea, swung towards the northwest and ac- 
celerated. That night it slowed and intensified to min- 
imal tropical-storm strength. The following day the 
VISHVA APURVA encountered 36-kn winds about 110 
mi from the center, while the PARONGA reported 37- 
kn winds some 60 mi from the center. Central pres- 
sure was estimated at 996 mb. The system continued 
northwestward and made landfall near St. Johns Island 
on the 19th. Later it degenerated into an area of low 
pressure near Nanning in southwest China. 

Typhoon Joe developed from a low-pressure area 
about 160 mi west-southwest of Guam on the 17th. 
Moving west-northwestward at 14 kn he reached trop- 
ical-storm intensity the following day. By the after- 
noon of the 19th an eye had formed and Joe was a ty- 
phoon (fig. 69). Reconnaissance aircraft reported 65- 
kn surface winds around a 974-mb center. The follow- 
ing evening Joe was generating 100-kn winds around 
a 940-mb center with a circulation of more than 400 
mi in diameter. Early on the 21st he crossed Luzon 
causing damage to plantations and crops. According 
to press reports, about 50,000 Philippinos lost their 
homes and two fishermen died. Joe weakened over 
Luzon, but he reintensified over the South China Sea. 
Early on the 22d maximum winds were estimated at 
80 kn. The SAMOA encountered 58-kn winds 150 mi 
from the center, and the APOLLO PEAK about 40 mi 
from the center reported 57-kn winds and a 973-mb 
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Figure 69.--Joe is not yet a typhoon and has not de- 
veloped the traditional eye at 2245 on the 19th. A 
few hours later he had both the eye and 65-kn winds. 


pressure. Joe crossed the Luichow Peninsula on the 
22d. According to Chinese newspaper accounts, the 
typhoon caused 188 deaths and was the strongest in 26 
yr. The island station at Bach Longvi recorded 62-kn 
winds and a sea-level pressure of 980 mb early on the 
23d. Joe then turned westward and crossed the Viet- 
nam coast near Hanoi. He weakened rapidly once over 
land. 

Typhoon Kim developed as a tropical depression 
some 330 mi southeast of Guam on the 20th. Moving 
steadily toward the west-northwest at 17 kn she inten- 
sified into a tropical storm by the 22d. Kim reached 
typhoon strength the following day some 420 mi east- 
southeast of Manila (fig. 70). Satellite photos, on the 
24th, indicated a distinct eye and a circulation that had 
broadened to 600 mi in diameter. Later in the day a 
reconnaissance aircraft reported maximum surface 
winds of 110 kn around a 916-mb pressure center. Kim 
hit the coast of Luzon early the next morning. Her 
devastation included 31 deaths and 8 people missing. 
Some 12,000 homes were destroyed as 500 villages 
were flooded. After crossing Luzon Kim weakened 
and entered the South China Sea on the evening of the 
25th. The next morning the JAPAN IRIS encountered 
58-kn winds about 80 mi from the center. Later Pra- 
tas Island recorded winds of 32 kn when Kim was 80 
mi to the southeast. Kim was downgraded to a tropical 
storm. About 120 mi southeast of Hong Kong, on the 
27th, Kim turned northward. She crossed the south 


Figure 70.--Kim is poised to give the Philippines ano- 
ther blow less than a week after the devastation by 
Joe. 


Figure 71.--Late on the 4th Lex is weakening and 
headed for a rendevous with the cold front to the 
northwest. 


China coast some 55 mi southwest of Shantou, where 
maximum gusts of 70 kn were reported. Gusts in the 
Hong Kong area ranged from 42 to 69 kn. 

Typhoon Lex developed about 300 mi west of Mar- 
cus Island on the 29th. While he was hesitant about a 
course, he organized rapidly and reached typhoon in- 
tensity by the 31st. At this time Lex was heading west- 
southwestward. By the 2d, packing winds of 75 kn, he 
turned northward. Winds climbed to 80 kn late in the 
day and into the 3d. The DAMPIER MARU, which was 
sailing northward and catching up to the storm, was 
running in 20-ft swells from the 1st through the 3d. On 
the 1st she reported 40-kn winds 180 mi southeast of 
Lex's center. The storm began to weaken and slowly 
turn extratropical as Lex swung toward the northeast 
on the 5th (fig. 71). He was still a potent storm, how- 
ever, as testified to by the ATLANTIC PIONEER, which 
ran into 20-ft swells in 54-kn winds some 360 mi east - 
of the storm's center. By the 7th Lex had completed 
his extratropical transformation as he crossed the 35th 
parallel near 155°E. 


Casualties--The 83,601-ton American LNG LEO parted 
a mooring rope on the 2d in high winds at Kobe damag- 
ing the pier and ship. The 38-ton fishing vessel] SEA 
FINN and the 30, 340-ton MILROSS collided in rough seas 
off Oahu on the 7th. The SEA FINN sank. The husband 
and wife owners were injured but rescued. The 697-ton 
DAISEN MARU and the 3,000-ton BONNY OCEAN col- 
lided in dense fog on the Inland Sea on the 7th. Two small 
Japanese vessels, the 159-ton KINPUKU MARU and the 
499-ton KOYO MARU collided in fog on the 8th. The for- 
mer sank and both crewmen were rescued. 

The American frigate MEYERKORD and the 2,515- 
ton SENSHO MARU collided in dense fog off Matsuyama. 
There were no injuries. The Panamanian BLUE RIVER 
(4,259 tons) sank 300 mi southeast of Manila on the 12th. 
She was struck by large waves off Catandunanes Island. 
The Greek PROSO requested a weather-damage survey 
at Kobe on the 24th. 

Other Casualties--The 4,443-ton CORAL ISIS encoun- 
tered heavy weather off Australia on the 4th, 5th, and 
6th with exceptionally high seas on the 5th. The ARAB 
ALHWJAZ for Bombay reported heavy-weather damage 
on arrival. The 16,293-ton ANTARTICO alleged shell 
damage between the 11th and 14th at Lirquen, Chile, due 
to heavy-weather grounding. The British ALNWICK 
CASTLE claimed heavy-weather damage on arrival at 
Port Kembla on the 17th. 
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NORTH ATLANTIC, OCTOBER 


WEATHER, The frequency and strength of the LOWs 
increases during October over the middle and higher 
latitudes. The Icelandic Low which is centered between 
Greenland and Iceland has decreased to a mean cen- 
tral pressure of 1000 mb. This increases the north- 
south pressure gradient bringing higher winds and 
more severe storms. The Azores High is near 35°N. 
35°W, somewhat diminished in size but still 1020 mb. 
The mean air temperatures have dropped north of lat- 
itude 30°N, ranging from 0°C at Davis Strait to 28°C 
over the Caribbean Sea. Along latitude 40°N the temp- 
erature ranges from 15°C off New Jersey to 20°C at 
40°W to 18°C off Portugal. The sea-surface tempera- 
tures lag behind the air temperatures. The 0°C line 
is on the southern Baffin Island coast with 28°C in the 
Gulf of Mexico and Caribbean Sea. Along latitude 40°N 
the range is from 16°C southof Long Island to 19°C off 
Porto, rising to 21°C at 40°W. The 98 percent range is 
near 4°C either side of the mean. 


WINDS. North of 40°N in the Atlantic, the prevailing 

winds are west and southwesterly with an average force 
4 to 6. South of this latitude the prevailing winds are 
north and northeasterly over the eastern half and east 
and southeasterly over the western half except north- 
easterly over the Gulf of Mexico with windspeeds av- 

eraging force 2 to 4. The Mediterranean Sea has av- 
erage winds of force 2 to4 except over the Gulf of Lions 
where they average force 3 to 5. The prevailing wind 
direction for the Mediterranean Sea is northwesterly 

except over the central region where it is quite vari- 

able producing a weak southerly component. 


GALES. The frequency of winds of force 8 or greater 
has increased significantly from previous months for 
middle and higher latitudes. An analysis of eight ocean 
station vessels north of 40°N indicates that generally 
90 to 95 percent of the gales have durations of less than 
36 hr. Areas reporting the highest frequency of 
gales (10 percent or more) are the Gulf of Lions and an 
area that covers the central Atlantic extending north of 
50°N into the Davis and Denmark Straits. 


EXTRATROPICAL CYCLONES, The temperature con- 
trast along the Atlantic coast, from the Carolinas to 
the GulfofSt. Lawrence, is conducive to cyclogenesis. 
Other major areas of cyclonic development include an 
egg-shaped area extending from 50°N, 40°W, to 58°N, 
30°W, and an area that extends from the Davis Strait 
across Iceland into the NorwegianSea. Numerous pri- 
mary tracks cross southeastern Canada and the north- 
eastern United States heading into most areas north of 
60°N between Baffin Bay and Norway. Secondary tracks 
cross Hudson Bay and southern England. 


TROPICAL CYCLONES. The hurricane season con- 
tinues into October with the frequency of tropical cy- 
clones decreasing significantly from September. An 
average of 2 to 3 tropical cyclones will reach force 
8 or greater during October with a little over half of 
these reaching hurricane strength (force 12). Most 
storms form over the western Caribbean, but a few 
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are spawned near the Lesser Antilles. The prefer- 
red storm tracks leading from the Caribbean either 
head toward the U.S. Gulf Coast or recurve across 
Florida toward open water. 


WAVE HEIGHTS. During October wave heights of 12 
ft or higher are encountered 10 percent or more of the 
time along a southwest-northeast axis that leads from 
just north of Bermuda tothe Barents Sea and east from 
the Labrador Sea to the Bay of Biscay and North Sea. 
Forty percent, which is the highest frequency of occur- 
rence, extends north of 48°N to 62°N and east of 45°W 
to 12°W. Within the eastern half of this 40 percent 
area, 10 percent of the observations show wave heights 
of 20 ft or higher. 


VISIBILITIES, Observations reporting visibilities less 

than 2 mi are less frequent and widespread during 

October than any other month. Areas reporting 10- 
percent frequencies, the highest observed, are lo- 

cated over the Bay of Fundy, waters along the east 

coast of Newfoundland and Baffin Island, British coast- 
al areas, and north of a line from Kap Farvel to Bear 
Island. 


NORTH PACIFIC, OCTOBER 


WEATHER, TheAleutian Low has deepened about 8 mb 
since last month bringing the mean central pressure 
to under 1000 mb with a clearly defined center over 
Kodiak Island in the Gulf of Alaska. Two centers ap- 
pear in the Pacific High as it elongates and becomes 
less influential, each with a pressure of just over 1020 
mb centered near 35°N, 178°E,and 35°N, 138°W. Pres- 
sures have increased over eastern Asia and the west- 
ern Pacific as the Siberian High increases in strength 
and pushes over the Yellow Sea and the Sea of Japan. 
With the onset of winter themean0°C surface air temp- 
erature isotherm has moved south from the Chukchi 
Sea to across St. Lawrence Island in the Bering Sea. 
Mean temperatures range from -8°C at 70°N to over 
28°C inthe southwest Pacific south of 22°N. Along the 
40th parallel, the »»ean temperature is near 14°C off 
both the California and Asian coasts and near 18°C at 
145°W. Most temperatures (98 percent) fall between 
-20°C and 4°C over the ChukchiSea, between 8°C and 
24°C at40°N, and between 24°C and 32°C atthe Equator, 
except 20°C to 28°C off South America. 


WINDS. By October, the Aleutian Lowhas become as 
dominant a feature as the Pacific Subtropical High. 
Westerly winds prevail between 35°N and 60°N with the 
exception of the northerly winds along Japan. At these 
latitudes the winds average force 4 to 6. North of 60°N, 
prevailing northerly winds average force 3 to 4 while 
over the East China Sea and South China Sea, northerly 
winds average force 3 to6. From California to the 
Philippines, windspeeds average force 2 to 4. In this 
region the prevailing winds are easterly with the ex- 
ception of northerly winds off California. 


GALES. The frequency of winds of force 8 or greater 
have increased significantly from the previous warm- 
er months. During October most gales are confined 
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primarily to the latitude band between 40°N and 60°N. 
Areas with the highest frequencies (10 percent or 
higher) are located to the east of the Kamchatka Pe- 
ninsula, centered near 50°N, 163°E, and the region 


from the south coast of Alaska to 45°N and between 
138°W to 179°E. 


EXTRATROPICAL CYCLONES, Theprincipal area of 

cyclogenesis now lies more east-west, extending from 

the Sea of Japan to near170°E. The north-south extent 
of the area is from 30°N to 45°N. The primary storm 
tracks run from southwest to northeast with one extend- 

ing from southeastern Japan tonear 52°N, 158°W,where 

it divides intoa northerly track to Alaska and an east- 

erly one to Canada. A second track runs from south- 
ern Sakhalin across the Commander Islands into the 

western Bering Sea with a third track running from 

west to east just south of the western edge of the Al- 

eutian Chain. 


TROPICAL CYCLONES, The frequency of tropical 
cyclones begins to decrease in October. An average 
of 2.2 tropical cyclones per year of force 8 or greater 
> 34 kn ) occur in the eastern North Pacific and 4.3 in 
e western North Pacific. Of these, an average of 
1.0 will reach hurricane strength (> 64kn) in the east- 
ern North Pacific and 3.3 in the western North Paci- 
fic. The preferred track over the western ocean is 
westward along latitude 15°N from 160°E into the South 
China Sea with about half turning northeastward east 
of Luzon passing eastof Japan. Over the eastern ocean 


they form south of Guatemala and track toward the Baja 


Peninsula or parallel latitude 17°N. 


WAVE HEIGHTS, Ingeneral, mostareas between 25°N 
and the northern Bering Sea and between Japan and 
North America experience wave heights of at least 12 


ft, 10 percent or more of the time. Ten percent fre- 
quencies are also encountered from the northern Phil- 
ippines to the East China Sea and over the east cen*ral 
Philippine Sea. Frequencies increase over the North 
Pacific toa maximum of 30 percentfrom south of Kod- 
iak Island to latitude 50°N between longitude 140°W and 
the Aleutians. 


VISIBILITES, During October, visibilties of less 
than 2 mi areless frequent and widespread than at any 
time of the year, but most regions north of 40°N have 
observed frequencies of 5 percentormore. The high- 
estfrequencies, ofjustover 10 percent, occur north- 
west of St. Lawrence Island, along the coastal region 
of North America from central California to south- 
eastern Alaska, andin midocean along the 45th paral- 
lel from Kuril Islands to 160°W and from 145°W to 
135°W. 


NORTH ATLANTIC, NOVEMBER 


WEATHER. The Icelandic Low is still centered be- 
tween Kap Farvel and Keflavik with a central pres- 
sure of 1002 mb slightly higher than October or Dec- 
ember. This appears to be the result of fewer low- 
pressure centers traversing the area, not weaker 

storms, as the mean wind has increased slightly and 
high waves are found more frequently. The Azores 
High at 1021 mb has shifted northeastward to 38°N, 
30°W. The mean air temperature shows a marked de- 


crease this month. The mean ranges from -4°C over 
Baffin Bay to a small area of 28°C over the Caribbean 
Sea. The mean temperatures along the 40°N parallel 
ranges from 11°C off New Jersey to a high of 18°C at 
40°W to 15°C off the Portuguese Coast. The 98-percent 
temperature range has increased north of the Tropics, 
especially over the western ocean where it is as much 
as 10°C below the mean and 8°C warmer. The sea- 
surface temperatures are slowly cooling, ranging from 
-2°C near Baffin Island to 28°C in the Tropics. The 
mean temperatures along 40°N latitude range from 
13°C off New Jersey to20°C near 55°W to16°C off Port- 
ugal. The 98-percent range is still about 4°C either 
side of the mean except off the U.S. coast. 


WINDS, Prevailing westerly winds of force 4 to 6 span 
most of the Atlantic between 40°N and 60°N. Winds 
north of 60°N are quite variable, averaging force 4 to 
6, and in establishing a prevailing direction they tend 
to be southwesterly over the eastern Norwegian Sea and 
northerly between 5°W and Hudson Bay. South of 40°N, 
the prevailing winds are generally from the east and 
northeast averaging force 2 to 4. 


GALES. Winds of force 8 or greater have increased 
from the previous month with nearly all unprotected 
areas north of 38°N reaching a frequency of 5 percent. 
Most of the central Atlantic north of 45°N reaches 10 
percent with the highest frequency being off the south- 
east tip of Greenland, where it approaches 20 percent. 


EXTRATROPICAL CYCLONES, Major areas of cyclo- 
genesis include an area that extends along the coast 
from the southeastern United States to Nova Scotia, an 
elliptical area (approximately 14 degrees by 9 degrees) 
centered near 50°N, 40°W, andan area extending from 
southeast Greenland to near 05°W. Leading from the 
Great Lakes, the majority of extratropical lows cross 
the Gulf of St. Lawrence and head for southwest Green- 
land. Otherprimary tracks leadfrom near 38°N, 60°W, 
and cross Iceland into the Norwegian Sea, and across 
Hudson Bay. Secondary tracks lead from Lake Win- 
nipeg across Ontario, across the British Isles and 
southern Scandinavia into eastern Europe, and across 
the northwestern Mediterranean from northern Spain to 
Yugoslavia. 


TROPICAL CYCLONES. Tropical disturbances have 
decreased substantially since the warmer months. On 
the average, only 7 cyclones in 10 years will reach 
force 8 or greater, with only 3 of these reaching hur- 
ricane strength (force 12). Most of these storms de- 
velop over the Caribbean Sea with the preferred tracks 
either crossing the Yucatan Peninsula bound for the 


eastern Gulf States or crossing Cuba and heading north- 
eastward into open water. 


WAVE HEIGHTS. Wave heights of 12 ft or more are 
encountered more than 10 percent of the time over 
most open ocean north of 32°N and east of the Davis 
Strait. Frequencies of 10 percent are also found in 
the Mediterranean Sea between Majorca and Sardinia. 
The region south of Iceland between Greenland and Ire- 
land observes wave heights of at least 12 ft 40 percent 
ofthetime, andofatleast20 ft 10 percent of the time. 
Within this region, a small area centered near 57°N 
20°W, experiences wave heights of 12 ft or more 50 


percent of the time, and 20 ft or more 15 percent of 
the time. 


VISIBILITIES, Thepercent frequency of visibility less 
than 2 mi has only slightly increased since October. 
Areas reporting frequencies of 10 percent or more in- 
clude: the Bay of Fundy; the Gulf of St. Lawrence; 
coastal areas off Newfoundland and Baffir Island; south- 
ern coastal regions off Greenland; the area north of a 
line from Angmagssalik, Greenland, to the Barents 
Sea; and portions of the Irish Sea and the southern part 
of the North Sea. 


NORTH PACIFIC, NOVEMBER 


WEATHER. Although mean temperatures are lower, 
only a slight southerly movement of the Aleutian Low 
is noted as it becomes centered near 57°N, 150°W with 
its mean central pressure remaining just under 1000 
mb. Alongthe 30th parallel, the Pacific High extends 
from California to 150°E. Its mean central pressure 
of just over 1020 mb is centered near 32°N, 140°W. 
Pressures continue to rise near Japan and Korea as 
the Asiatic High continues to build. There continues 
to be a marked decrease in the mean air temperature 
off the Asian coast as far south as Taiwan. Off south- 
ern Kamchatka the temperature dropped from 7°C to 
1°C. Means range from a -16°C over the ChukchiSea 
to over 28°C inthe southwest Pacific between the Equa- 
tor and 20°N. Along the 40th parallel, means range 
from 8°C off Asiato 15°C inthe eastern Pacific. Less 
than 2 percent of the observations fall outside the range 
of -32°C to 0°C in the Chukchi Sea, -2°C to 20°C at 
40°N, and 20°C to 32°C at the Equator with the cold-. 
er water off Ecuador. The mean sea-surface temp- 
erature ranges from freezing across the northern Ber- 
ing Sea to 28°C south of 20°N. Along latitude 40°N the 
temperature averages 16°C except 12°C over the Sea 
of Japan and 14°C off California. The 98 percent range 
remains at about 4°C either side of the mean. 


WINDS. The intensification of the Aleutian Low since 
October has had little effect on the general circulation 
pattern. The mean wind flow between 35°N and 60°N 
is west to southwest while south of 35°N, it is east to 

northeast. The exceptions are the prevailing north- 

erly winds that are observed off California and in an 

area that extends from Japan to Malaysia. Winds av- 
erage force 4 to 6 over the South China Sea and in 

most regions north of 30°N. The remaining areas of 

the North Pacific average force 3 to 5. 


GALES. The frequency of gales (> 34 kn) continues 
to increase with most unprotected areas between 30°N 
and 65°N reporting frequencies of at least 5 percent. 
The areas of highest frequency (10 percent or greater) 


stretch from the Gulf of Alaska to the Kuril Islands 
and from 40°N to the Bering Sea. 


EXTRATROPICAL CYCLONES. The principal area 
of cyclogenesis over the North Pacific extends from 

the Sea of Japan to near 175°W and from 30°N to 47°N. 

The migration of lows across the Pacific move pri- 

marily from southwest to northeast following three pri- 
mary tracks. The westernmost track extends from 

southeastern Russia across the Kuril Islands into the 

western portion of the Bering Sea. The central storm 

track extends from a region to the east of central 

Japan to Bristol Bay andthe easternmost track extends 

from near 43°N, 175°W to near 47°N, 160°W where it 
branches northeastward into Alaska and eastward into 
the northwestern United States. 


TROPICAL CYCLONES. Tropical cyclone activity 
continues to decrease across the North Pacific with 
the most significant decreases occuring in the eastern 
North Pacific. During an average time span of 10 years 
one can expect only 3 storms of force 8 or greater in 
the eastern North Pacific. Of these, itis unlikely that 
any will reach hurricane strength. In the western 
North Pacific for an equivalent period, 29 can be ex- 
pected to reach force 8 or greater; of these, 21 are 
expected to reach force 12. 


WAVE HEIGHTS. Wave heights of 12 ft or higher are 
encountered 10 percent or more of the time in most 

areas between the Hawaiian Islands and St. Lawrence 
Island and between Japan and North America. Ten per- 
cent frequencies are also encountered east of the Ha- 
waiian Islands and from Vietnam to Okinawa. Fre- 
quencies increase to 20 percent over the South China 

Sea and to 30 percent between latitudes 45°N and 55°N 
and longitudes 135°W and 160°E. 


VISIBILITIES. The percent of observations reporting 
visibilities of less than 2 mi has increased slightly 
since October. Most regions north of 40°N, report 
frequencies of at least 10 percent running northwest of 
a line from northern Japan to southwestern Alaska. 

Frequencies of 10 percent are also observed off the 
California coast near San Francisco, between Vancou- 
ver Island and the mainland, and in an area with a rad- 
ius of approximately 300 micentered near 50°N, 150°W. 
Frequencies of 20 percent are reported in the north 

central Sea of Okhotsk and in a narrow band that ex- 
tends from the Commander Islands to the Bering Strait. 
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